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PREFACE 



Inti*oductlon 



rtiis U d program written explicitly for low-achieving mathematics 
students at the 7th and 8th grade letvels. Ihe, material (ilosely parallels the 
new SMSG Secondary School Mathematicp project. The same major topics found 
in the regular edition are presented^, but without the depth and the verbaliza- 
tion of structural ideas. > 
J) ^ I 

The program is based on an earliiejr project the results of which are 
reported in SMSG Reports Numbers 6 ^nd 7. It has been tried with low- 
achieving junior high school studentfs including classes of students from 
, minority groups . / ' 

Cjiaract eristics of Low - Achieving Students 

Observation of typi c&l?^ai>iid en^ts who fall into t^e- category of low-, 
achieving math students leads to" feeHViCf-arsOTptflons regarding the pre-! 
conditioning these students have experienced. 

First, it is likely that they have a poor image of themselves as students ^ 
in general and of mathematics in panicular, partly as a result of a history 
^ ^of. failure. It is essentia^ that the s^tudent »s .self-image improve if he is to 
learn. The text material attempts to provide 'built-in success through the us^ 
•^t .aevelopmental class discussion e^cercises and pre-tests. For effective use, 
the teadh^must exbaii^t ev^ry .opjoictunlty to ensure the student's success. 
The prentests give the .student 'tee Opportunity to make high scores on the- ' 
tests. The teacHfe'i-ls 'u!rged to rewkrd the student "with 'appropriately lAkh 
f grades whenever possible. - " > « 

Second, these students may be |preoccupied with their own emotional or 
physical problems^ and these may very well contribute to their disorganization. 
Additional organisational demands suc?h as having books, pencils, homework, etc., 
are often unrealistic expectations, Many times the best that can be hoped foj 
is that the student gets to class more or less on time. The teacher should be • 
prepared to supply students with pencils as needed without penalty. 

y In order to minimize the demands on the student, a lesson a day is handed 
QUt\o b'e filed in their notebooks and kept in class. All work is to be done 
in class. This relieves the student of the burden of remembering his text 
and/or homework and assures him of a source of help when he needs it. Each 
page of a lesson is numbered with the same number followed by a letter. For 
example. Chapter 1, Lesson 1, consists of pages 1-1, l-la, 1-lb. Lesson 2 is 
numbered l-g, l-2a, 1.2b, l-2c, 1^, and l-2e. All the pages of a lesson 
are to be handed out at the saiM0R)e. 



Third, it is proMble that these students have been* denied the opportunity 
-to attempt more conceptual mathematics because? of a lack of computational " 
skills. Typically, they have been subjected to a-rote drill approach in an 
effort to strengthen these skilly.- Often. this has the effect of increasingly 
boring the student and rei-ftforcing his negative f^ttitude toward mathematics. 
An effort h-is Veen mac3e to relieve the student of much commutation thTOr\gh 
' extensive use of tables. I.t is felt th^f this will allow the student to focus 
.upon learning concepts and that this vi 11 be a more interesting and rewarding 
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approach. There is some indication that through repeated use of tatles the 
student does, in fact, improve his computation skills without the routine of 
excessive drill. 

Fourth, these students characteristically exhitit a short attention span 
and a short interest span, in some cases this is a reflection of poor reading 
skills. This protlem is deait with "by the format of ^ach lesson. Typically, 
there is a short introduction followed "by a developmental class discussion 
exercise. Ihese exercises must te discussed^ with as> much student involvement 
as possible. Rejection of a student's incorrect response only reinforces his 
unwillingness to involve himself in mathematics. Lecj^dre methods, of presen- 
tation >are definitely not recommended, as this method provides the student 
'With a built-in mental Escape. Bv6n though it is difficult to achieve, 
student involvement is the key. 

Class discus.qion is followed "by an exercise set.. The teacher is cautioned 
not to "abandon" the class at this time. Rather, the teacher sh<Wld circulate 
about the class making available all individual help necessary. Having correct 
answers in the book is regarded' as evidence of siiccess and a source of pride. 
The teacher is urged to capitalize on this by ensuring that the student gets 
correct answers even though initially the teacher may have to supply the 
answer. As the student's self-assurance improves, he becomes more willing to 
risk answers of his own. Even then he may need frequent reassurance. "Is 
this right?" is an often repeated question. Always give th« student all the 
encouragement he needs. , . \ 

' Rvery effort has been majl% to keep the reading shoyt and at realistic 
levels. Even so the teacher should be prepared to read material to certain 
students. 

' Tests 

At the end of each chapter there are three tests. The first, a pre-test^ 
^is^ir^tended as a, teaching device. Each item is referenced to a Section numbef' 

in^lh'^cliapter Jusib, completed. Answers are found "in this commentary. The 

student is instructed to re-r<yaxl the sex;^iotis corresponding to incorrect items. 

IS he still needs assistance he is further kistructed to "ask his teacher". 

Students soon learn t^^E^^ good understanding of the pre-test items is aliriost 
^ a guarantee of successVon *the test following. Some pre-tests are lengthy and ^ 
" may take more than on^*^ period. 

« The chapter test following the pre-iest is intended for student evalua- 
tion. In most cases it is^ identical to ar closely resembles the pre-test. ' 
This Is intentional as'it provides the st|ident with th^ opportunity to receive 
a creditable grade as a tangible reward f&r his efforts. * 

The student should be permitted, to us^ his tables for all work including 
the pre-tests and chapter tests. \ 

After the -chapter test there is a short review test of selecte.d previoiiis 
topics. Answers are given f^ollowin'g this "Check Your Memory: Self-Test". The 
student should gHde Mmself. llo additional review is recommend^. 

, Because sections fi^om earli'er*'c>Aj)teVs' are revie^^f^d, the teacher should 
.make' sur^ that when ench cliapte;* is finished Ifr.e text is included in the 
.classroom library For, instance v sturier^ts working in^.Chiptei- 13 should have 
the complete texts of Hnpters ir through 12^'eadily available. 



Classroom Routine 

©lese students show e/ldTence that they are more comfortable if a set 
classroom routine is followed daily. A sujggested routine is as follows. 

. ^ 1» Pass out student notebooks. 

2. Pass out the daily lesson* " * 

3. Supply pencils needed. 
Begin the lesson. 

5» Take as much time as required on Class Discussion. 

6» Have students do the exercises. Make yourself available 

fdr individual help during" this time. 
T» Collect notebooks which are retained in the classroom. 



Materials aod Supplies 

1. The material should be reproduced on three-hole punched paper for easy 
filing in sBudent notebooks. 

2. A three-ring .looseleaf binder is needed for each student. About .5- 
chapters will fill a three-ring binder at which time the student should 
transfer the material to a file which is accessible for ready reference. 

3» , A classroom set of "compasses . ^ 

4. A classroom set of scissors » 

5» A classroom set of protractors . ' * . * 

6. A classroom set of 6" straight-edges. These can be made easily and 
cheaplo!" by cutting up pieces of tag board or heavy manila paper such as 
file folders and can be considered expendaMe. ' ' ' ' . • - 
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Teachers Cdmmentary 
Chapter 10 



'DECIMALS' ' 



5ome students who have trouble computing with fractions find 

it, easier to use decimal equivalents; To do this, however, th^y 

need to understand both place value and the relationship between 

Tractions and decimals, 

^ • 

Because all students have had some experience in computation 

involving money, the? decimal point is introduced ih, terms of 

dolj-firs* and-cent^, ^ * 

^e objectives- of this, phapter are: > 

1. to teach the short ^^ivlsibn algorithm; ^ ' 

^ . * 12, .'to extend the concept of plabe value to include 
I numbers less than 1 ; V ♦ 

3« to teac];! st indents how to rename decimals as frac^tions 

♦ and vijCe versa; ^ 

. ' ' / ^ 

\. H:o teach students j:o add; subtract, multiply, and 

divi disusing decimals. ^ , • > 

. Throughout the chapter^ the emphasife is on the fact t^at the 
decimal point*^ separates whole numbers frofrTnumbers less than 1 «. 
In the summary at the end of the chapter, the -student is urged to 
.find out whether an answer is reasonable by looking at the whole 
numbers involved, !I1ie teacher should introduce this in discussion 
as soon fas students begin operations on decimal numbers to prevent 
mistakes like these*. 5.6 X 3*1 equals 17J.6 , or 2*059 + ?.! 
equals 21-30 or 2.130 , or 213*0 . 

Most important c>f all, ve want students to believe that a 
fraction and \tv> do^^imal equivalent i'eall^ name the same number. 



Lesson *10-1 > ' 

"Rte short division. algorithm speeds up division with one-digit 
devisors, vhlch are the ones inost.^often used In. renaming fractions 
as decimals. Sojne students may be^reluctwit to gi-ve up the long 
division algorithm and of course should not be forced io do so. 
}tost\ however, after a little 'practice find division less tedious 
a.M make, fewer mistakes vhen they use the shbrt^r algorithm. 



,./■ 



,Class Discussion - Page 10- Ic 
"1. (a) UOO ^ (f) ho 

' ' (t) 2 (g) 6 



(c) 200 S» • • (h) 3 



. (4) 66 - (i) 0 

■ iel k (5) ^ = M 

^Z. , (a) 300 . (g) 180 ■ 

- (b)'. Nof \ • (h) 9 • ■ 

(c) ' Yek ' . (1) ■ 90 .. 

, (dy 200 • !• ^ - ii-)^^ 

■ ^ Te) 100 . ' (k) 2 

: (fV 1^' ' ^ ■ ■ (0 192 



(a) No , . 

(b) No ** 

Tc) 35 

(d) 7X2 = 35 so 7x^ = 3500 

.(e) 1 hundred is left 



(f)- No ,^ 



2 
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(h) 7X1 = 7 so. 7 X iO = 70 . 

(i) 13 7 = 6 so 130 - 70 = 6o 
is) \^ = 63 ■ : ' 



212 




^1 



3. 166 4 



5. 913 ^ (or 813 |) • 6. 862 



7. 821 I (or 821 i) 8. 72l^. | 



10. 772 " 



11. $57 



9. 991 J (or 
.••12. 873 



991 J). 



i Class Discussion - Page 10-2. 
1* (a) 1000 . 

* M No ' . • - 

' (c) Ho ' 

(a) Ho 

(e) 150 

(f) 25 X 6 = 150 so 25 X 60 = 1500 
<g) 7 ■ 

(h),f^=.62. . 



t 



it*. 
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10-!I?C-3 



(a) 21 X TOO = IU7OO 
The" 7 in the tn^er meams 700 

(b) 21X10 = 25gl 

!I!he 1 in the answer means 10 . 

(c) 21 X 3 = 63 

d.e 3 in tl^ answer means ^ * 

^ \ 21 , 7 • 



<^ ExerdLses - Page 10-2b. 
1^ 13T 



3. 6636 f 



15' 



^ Lesson 10-3 *^ 
'Exercises - Page 10«3b« 
' 2. ^1-55 
3. $i.60 

6. ^8.90 

?• $13.75 

8. $.30 

• 9». ^•65 ' 

10. $.05 



2. 1210 I 



SoifCor 20 g) 



/ 
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Lesson lO^h * ' * , ' 

- ^ ... . 

Class Disciission * Page lO-k* 

63 means 6 tens and 3 ones. 

630 means 6 hundreds, 3< tens, and 0 ones. * 

Bie digit . 6 in 630 has 10 times the value of the 6 in 63 . 

The digit 3 in 630 has 10 times the value of the 3 in 63 . 
9 **** > 

In money, ^63^00 has 10 times the value of ^^^j^^O . 

, number of vhole dollars ±r\ |63.00 is 63 beqause th^ is the number 

to the left of the decimal point . 

With ^6.30', however, ve have only 6 *vhole dollars and ^ 



of another dollar. If we vrite ^.63, the 6 means of a dollar 
and the 3, means —rr of a dollay. , 



Bie decimal j)oint' sepaAte^ the whole number of dollars from the 
•part of a dollar less than 1 • 

.In »fh^ "times. 10" machine,, the input is $1.35 and the output 
Is* 4^3 ♦'5C^ %*''!bie' 'SQiil^X ^^^^ moved one place .to "the ri^t. 



f : X — 


•-ICK 


Input 


Output 


(dollars) 


(doll^) 




13.50 


\ 2.18 


' 21.80 




, ?.7o 




47.50 


■3.1'^ '.' 


31.UO 



ERIO 
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Exerdaes • Page lO-J^^b. * " 

With money,' vhen you miltiply Td^- 100 the decimal point maves 
2 tplaces to the right. 



f : X 


— ^ lOQx 


Input 

\ vLyJXJMJL o J 


Output 

\ \X\J XJiC*X D y 


1-35 


135*00 


2.18 


» 218.00 


•57. \ 


57.00 




V75.00 


10.00 ' 


1000.00 


3.1^+ 


31^^.00 




U9.OO 


16.83 


1683.00 


.02 ' 


2.00 ' 



Lessofi 10-5 ^ - V • . ^ 

Be fiure that students understand that zeros are unimportant, 
except when they appear hetveen scpe non-zero digit gjad the decimal 
point* . , • 

Class Discussion - Page IO-^gl. 

To get from any ^ 'these .numhers to the one underneath it, we 
, move the decimal point one' place ^ the ilght . * , * 

This is multiplying hy lO • \ ' 

If we start at 1000 and go to . 100 ; the decimal point moves 
one place to the left- * 

This is dividing 1000- hy 10 . 

Divide XO(J. hy 10 . , 10 



9 s 
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To divide 100 by ' 10 ve laove the deciiaal point 1 place to 
the left. - ^ 

If we divide 10^ by 10 ve get . 

•1 and ^ are .the same number. 

The second place tb the right of the decimal ppint is himdredths 
place* 

The third place to the right of the decimal point is thousandths 
place, hecaUBe .OOl anpl i^o the saihe nurnher. 



Exercises - Page 10-*>b 




2. (a) 3h% 13^' 
(h) 7 3 0. h 
(c)* BhJ 6 0. \ 
^ (d) 3 7 11. 6 6 1 
(e) 6 '"0. k3 h 
. ^ (f)^7 5 8 6. 0 2, 
(gl 2 8 T- 6 5 9 





'l 3 ^^ 9 5. 




Li) 


2 3 7. 9 0 


1 ' 


is) 


h ^ 26. 7 


3 


(k) 


8 U 7-5 1 




(4 


1 0 0^^9 


516 


•(m) 


8 9 8* '^ 2 


3 


(n) 


6. '8 3 9 0 


5 2 



10-TC- 6 



tiesson 10-6. 
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We ask students to "tack on"' enough 2eix>8 so that the numbers 
to be -compared have the same number of decimal places. !Ihis helps 
to ove^rcome the tendency simply to write numbers with the last digits 
lined up, no matter what the place value of the^ digit.' "Tacking on^' 
zeros is brought in again in Section 10-13, Addition and Subtraction 
with Decimals. 

students generally find it hard to re/ad decimal numerals aloud. 
Although it is, of course, essential that they know the value of each 
place, they should not be forced to read ^+59.7631 as "four hundred 
fifty-nine and seven thousand six hundred thirty-one ten-thousandths" • 
On the contrary, the separation of whole number from fraction is 
emphasized^ when ^tudent 8 read, the whole r\ujnber in the usual way, 
"four hundred fifty -nine" and then say, "point seven six titiree one", , 

Class Discussion - Page X0-6a. " 
1- (a) 3 ^ ^ 

, (b) k 

(c) Ho ' ' V| 

2. (a) Yes / X 



(b) Yes ^ 

(c) Ho 
(dr 3 >2 

(e) M23 > .1229 



4 



Exercises - Page 10-6c. 

1. .07 ^ .0096 6. .Ot)001 ^ ^{fcooi 

2. .5001^.0999 ^ '7. 2.03^ < 2.079 

3. .0001 .0091 8. U3.07 2^ 8.065> 

h. .0286 .00989 * 9. ^93.76 ^ ^^93.761 

5- -397 .0309 10. 7.605 ^ 7.6005 

r 

Lesson 10-7 » 

The flow chart for writing decimals as fractions makes for a 
purely mechanical process^,,..«£[Sily rememtergd, and calls attention 
to^ the relationship h^tween the numter of zeros in the power of 10 
in the denominator and the numter of decimal places. This relation- 
ship is used in later sections of this chapter amd in the presentation 
of scientific notation in Chapter 13. -'^ 

Exercises - Page 10-7a. 



-2- ^ 1*012 

1000 



Too ^ 6. 



10 * ' : 100 ^ 

3. JtL. . ^ 6057 



lOQ 100090^ 

• '"^ , in 1000007 

1900 • 10000 
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Lesson 10-8 * , * ' . 

Class Discussion - Page 10-8. 

Di^e 2000.0 by 5 • You get HOO . (or %00.0) 

2000 0 1 ^ 

— and ^4-00.0 are different names fdr the same number. 

Divide 200.0 by 5 • Xou get UO . (or kO.O) 

and hO.O are different names for the ssi(ne tttimber. 
.5 r> 



20,0 



J)ivide 20.0 by 5 . You getr 'h (or iv.O) 
and k.O are different names for the* same" number. 



The decimal point in thfe numerator moved one place to the left. 
The decimal point in the numbers bh the right moved one place 
to the left. ' 

2.0 divided. by ^ is .k \ 

i 



t 2^0 

- 5 



= 50 (or 50,0) 
%^,-=5 (or 5.0) 



J _ c . .. 



Exercises - Page ld-8b. 
1. 



(a) ^=8 



(b) 1= .8 



ERIC 
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J. (a) « 75 

(^) f = 



( 



3. (a) f = 5 " 

< Cb) i = .5 . 

(a) ^ = 25 

M ^ = 2,5 

(c) i.= .25 



LefesxHi. 10-9 * ^ 

Biis section agai» emphasizes the idea that fraction /are "division . 
expressions and reinfcrces the equality or .same-ness of \& ann *^ , 

•elf - '4^ , * . » 

.75- and jj-i^ etc. Repeating dec$mals are dela^j^^M'^'Ui^tlJ.' Ijhe next 



Class Discussion - Page'10-9a^, 

13 * * ' 

If we vant to change* *Jo ^ ^ decimal, we copy the numerator, 1^ * 

inhere Iq gne; zero In the denominator. There vill he one deciraal'place. 

13 3 Q . ^ *^ 

10 ^'^ ■ • , 



11 



If we want to change to a decimal, ve copy the numerator 

19 . O^iere a5*e 3 -zeros in the denominator. There will be 3 
decimal places * ' ' ' 

^ means 13 d3y-ide<f by 10. ' 
10fl3 

Can you divide? Ves. 

The left-over 3 is 30-^ths. 'You can divide. 30 tenths 
divided by 10 is 3 ^tenths. 



i3 ^ 



1-3 



10 

1000(19" 

Can you divide? "No . 

19 = 122 tenths 
'C^n you divide? No. 

19 = 1900 .hundredths 
,Can you divide? ^ Yes . 



y 



Exercises - Page 10- 9e. 
1. (a)' .25 

'■ ■■(d)' '.9 

1e) .875 . 
■ (f) - .8 

(g) .62^ ' . ' 



- 10-TC- 10 



a.-' (a) 1.25 ^, (f) • , 

l-** ' * (h) .95 

2.25 . , * (i) 1.8 ^ . 

-2 ^ 0) 1.125 

Iiess on 10-10. 


No attempt Is made in the entire chapter >to show students how 
to rename repeating decimals as fractions, but you may encourage them 
to memorize '-commoQly-used fractions such as j = .3 , ^ = .iZ and 
2' = • * - > 

^ Review briefly vhat prime factoi^izatiori means. * Students do not 
ne^d to vrite prime factorizations of denominators but do show them 
that there is a reason why repeating decimals repeat. 

Class Discussion - Page 10-10. ' 



When you divide 10 tenths by 3 , you get 3 with a remainder 
of 1 tenth. 

^When you divide 10 hundredths by 3 , you get ^ 'with a 
-remainder of 1 hundredth. 

When you divide TO thous^dths by 3 , you get 3 vlth a 
remainder of 1 thousandth. 




10-TC-lOa 

Since you keep on dividing 10 of something by 3 ; you will 
always get 3 with a'remainder of 1 . The digit* 3 in the decimal 
will be repeated. / , 

ii[Troo ^ 

Can you divide? No. 

10 tenths = 100 hundredths 

>0 1 . 

iijiToo 

Can you divide? Ye£.^ 

(Vith ^ ) No matter how long you work you will always get 
first a 0 y then a £ . 

Exercises - Page 10- 10b . ' ' 

1. 2.5 . * 6. .83 

£. .5 
3. 

1.75 
5. .875 . 




7. .083 

8. .1^ 

9. -125 

104 



lU 
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Lesson 10->li , t 

' ^"^^^ °^ algorithms for whole number multiplication 

reinfWces the Idea that decimals are multiplied as if they were 
yhole numbers, .and-^n the number of decimal places in the product 
is calculate. This .ties In with the way multiplication of decimals 
is Introduced— through fractions. 

Allow students to use any algorithm for multipllcatibn that 
produces correct answers. In a problem such as 327 X 19^^, show 
why the zeros are written In the partial products ; 

327- . ■ 

^ 1635 • . • 

• ^ , 29*^30- — Write 0 because you are multiplying by 9 X 10 . 

32700 ^ Write 00 because you are multiplying by 1 X^OO . 
' 63765 ~ 



Exercises-- F^e 10- 11a. 

1- 188, 2. 612 3. kkl ' k. 205 

5. 2576 . 6. 158I1 7. 3784 8. 1^935 

Exercises - Page 10- He. ♦ , 

A 2. 2835 3. ,6693' 

■ \- 23182 ■ 6. 11352 



1^5 



Class Discussion - Page ICMld. 



13 X 5 r 65 • 
10 S: 10 = 100 

So 10 10 " 100 O 

There is 1 decimal place^in 1.3 
There is 1 decimal place 4n .5 • 
Ohere are 2 decimal places in the product.^ ^ /' 

. 256 X 15 = 38li0 So X g = 2|2 

I 100 X 10.= 1000 , 

Ther| are^ 2 decimal places in 2.56 |f 
There is 1 decimal place in 1*5 - ,^ • 

* .There are 3 * decimal plac'&s in/3*81^0 . 

Ve count all the zeros and put that many gei'os ip the answer, 
The numlJer of decimal places in a number like 2.56 dust shows how 
many zeros are in the denominator of the fra<?tiori ^ . We just 
count all .the decimal places in the numbers we are multiplying and 
put that many decimal places in the answer. 
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Exercises - Page 10- Uf. 

-"^^ (d) ^'^916 (or 2.U97) Is) 1.00 (or 

(e) .8976 . Xh) .12-, 

(f) .008382 ■ (i) .i;o^ 

2- (a) 1.56 . (c) 50.60 (or 5O.6) 



(a) 


.0081 


(b). 


.00625 


(c) tlhk.o (or 


(a) 


1.56 


(b) 


125.58' 


(a) 


.007 


(b) 


U9.8 


(c). 


.0032 


(d)<" 


.0680 (or 



(d) 1.86U 

(e) .0275' \ 

(f) 3.2596 ) 

(gl 993.000 (or 993) 



Lesson 10-12 . 

Students may be upset to find that the' quotient in a problem like 
= is much larger than the dividend. Even checking the answer 
by multiplying (200 X .05 = lo) niay not reassure them. Here it is 
helpful to refer once more to money: How many nickels are there in 
ten dollars? Show that the smaller , the number ^is that you divide by, 
the larger the answer is . 

Class Discussion - Page 10-12. 

If we multiply .5 by 10 we get 5. 

Since there are two decimal places in .25 , we will have to 

multiply it by 2Q0 to get the whole number 2'S . 

r - ■ 

^ x-i^o - 2^00 
.25 100 " «5. 

■ 700 

, 25(7500 - ' . ' 

300 X. .25 = 75.00 or 75 . 



In the problem 6.8 divided by 

.02 \>y ibo to g^t the whole number 
100 

multipXy ^ • 

' 6.8 ^ 1S& £ 680 
'loe 100 ^ 2 

* 3^0 



you have to multiply 
The name we choose to 
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Exercises - Page 10- 12b. 

1. M 8 
{•tr 6.25 

(c) 5 

(d) 1>^ 
• (e) 120 

2. (aV 2.5 
M .25 

(c) 320 

3. (a) 

(b) 9900 

■ (a) .3 

(d) h 



(d) 30 

(e) .7 

(f) 1.6 

(e) *70 



(f) 
(g) 



.5 

1^ 



(h) 60 



Lesson 10 

itaphasize the importance of testing vhether or not an answer 
18 reasonable by loolcing at the whole number places. 



Class DlBcusslcjn - Page 10-13. 

When you write whole numbers in a column, you line up the 
digits in ones place. You can always think of a decimal point as 
beiri^ just to the jright of the ones place, so you are automatically 
lining up th^ decimal points . 



ERIC 
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Exercises - Page 10-13a 
1. 



(b) 1.101 


(f) 


.625 


(c) 1.613 


(g) 


.803 


(d) 1.175 


(h) 


3.63^^ 


(e) 1.0122 


(i) 


22.625 


(b) 31.35'^ 


(f) 


9.883 


(c)' .572 


(g) 


1.738 


(d) ..16U 


f<h). 


.972^^ 


(e) .778 







Lesson 10-1 



This section restates the important ideas developed in the 
chapter. , Assign only the exercises students need.' 

Cl^iss Discussion - J^e io-llt. » 

J = J2 and 1^=^ - " , ^ 

To change ^ to a decimal, you divide 1 by U . 

(The most important thing for you too remember is that the 
decimal point separates the whole number part of the decimal frc»n 
the part that is lese^than 1. Digits to the left of the decimal 
point represent whole numbers and the farther they are ftm the point, 
the larger the number they represent . ' / 

Digits to the right of the decimal point represent number's that 
are /less than 1 . # 

• In \X.% + 2.0^9 , the whole numbers are J^l and 2 . 

In 60,8 - 1.79 > the whole numbers are 60 and l , so 
your answer should be about ^ because 60 - 1 is ^ . 
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In 5.63 X 2.1 , the whole numbers are 2 and 2 . Your 
answer should "be atout 10 "because 5x2 is 10 . 

jj5 |2i2£ youp answer should be about ^ "because ^2^ 
5.1 

divided ty ^ is ^ . 

Exercises - Page ip-lUc. * 



1. 



ERIC 



(a) .75 ' 



(b) .625 ' (d) 



2.- (a) I (d) ^ 

/ N 3 ^ \ 2077 

(b) ^ (e) — 



25 . 1000 p * 

1. - "(f) 
20 ' 10000 



3. (a) .OlSR _<_ .2 (c) UO.OOl _<_ UO.OOll 

' (b) 7.6 _<_ 7.75 ■ ,• (d) ^987 _>_ -9836 

U. (a) 80.81t2 

(b) 5^.150 

5. (a) 5-1+ 

(b) 'l.U7^ '■ 

(c) 36.879 

6. (a) .0391 

(b) 2320 

(c) .1^2 
J. (a) 900 

■ '(b) 3 ■ 

(c) :2 ', 



• • PC 
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Pre-'Test Exercises - Page xO^?-! , 

1. (a) 1^9.8 • 

(b) .002 

(c) 1^:682 

2. (a) 580 * ' . 
(b) .k62 

> (c) 1.2 

(d) l^760 

(e) .375 

3. (a) 35.97'^ 

t 

; (b) 6.066 

(a) 1.30 . < 

(t) l^.975 

\5. (a) 7 

(t) 1300 . " - 

I (c) .7 

6. (^) .5 
(t) .25 - 
(c) .73 , 
(a) 1.5 
Ce) .375 

7. (a)^ * 1c) I 



8. (a) 15 ^or 15.00) 
(•b) 6 (or 6.00) 
. (c) 26.75 

9x (a), .039 ^ .0161+ 
.(b) .101+ .13 
(c) «0051 _<_ .00512 



Test 


- ^ 


ge 10-T-l. . 




1\ 


(a) 


.368 






(t) 


.0029 






(c) 


.008 




2. 


(a) 


• 

2.9 

* 


/ 




(t) 


5.22 








ft? 














(e) 


57.2 




3. 


(a) 








(b) 


57*21 




^( 


(a) 








(b) 


2.01 




5. 


(a) 


25500 






(b) 


.61 






(c) 


16 





6% U) .25^ 
V 

I W .75 

•• (c) .125 

(d) .5 

(e) *89 

• (f) .z 

' (g) .1 

(h) 1.25 



(e) i 



8* (a) 70 (or 76.GO) 

(1>) 7-2 ' (or 7.20) 

(c) 1800 

(d) 23.25 . 

(e) 39-7 

9. (a) .29 _>_ .289 

(b) .oi6oJ^ v_ .oieoin 

U) *.078 > .0(^!* 



Teacher's Comentaiy 



^ • • ' Chapter 11 

_ PARALLELISM 



Tfefs chapter is a conti;iuation of the geometry first introduced in 
Chapter 9, Congruence. Since it is probable that the Congruence chapter va§ 
taught in the spring xhereas this chapter x.111 -be taught in ♦the fliil/ve have 
^ven the students an extensive reyie;f of the basic constructions introduced - 
in Congruence. * . 



r 



Through the use of these basic constructions the student's kngwledge of 
geoinetry is extended to include; 

ix) Constructing parallel- ind jperpendicul-ar iines; * 

(2) Properties of the rectangle; and parallelogram; 

(3) '3?he use of the congruence pcoperties of triangles to develop ' * 
* some siirtple, geometric proofs. ^' ' 

. other concepts introduced are: 

(1) Angle measure; . ' ^ 

(2) Vertical angles; » ' * ' t 

(3) Alternate interior angles^ ' • / ^ ..^ 
(U) The sum of the measures of the •anglec of a triangle is equal tTo the 

measure of a stf-aight angle. ' " - 

Lesson 11-1 > - - . 

Worksheet - Page 1] -Id . • * . ' . • 



^ Worksheet - Page 11-lg. 
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i 1 






« 1 












* 


















« 


• 


• ♦ 








* 


Vorkfiheet - Pa^e 11-1 











ERIC 



26 



f ' • ■ . 

Exercises - Page ll-2g. . ' , 




Ejcercises - Page^ll-3e, 

!• (a) Xes * ' - 

/ . (b)- Yea . , ' ■ 

V^(c) Yes 

2. (a) ^Paxallel ' • 

.(b) Parallel i • » ' 

3. {a) There is oaly one 'line through. P jparallel to 

^ (b) There is, only one line tli-ough P perpend±c\aar to 

h. brainbooster:, 

(a) Three* 

(b) Four 

Lesson 11- U > 

Class Bi/cussion - Page 11-ifb.. - 

1. *AB c CT* ' 

2. . AD ^ CB I 

Th6);>f by the ^ SSS propertj»'of triangles, A^ADC ^ A CBA 

■ . ^ 





3. BRAIKBOOSTER* ll-TC-5 

(a) Since point M is the midpoint of AB , then AM = . 

(b) m Z A Is 90 m ,/ B Is 90 . So i A = Z B . 

(c) AD and BC are opposite sides of a rectangle. So, AD = BC • 
Wefore A AH^ = A Ba^ by SAS congruence pix)perty of triangles. 



Lesson ' 

In' this section we are not trying to teach the student how to use a 
protractor. Our objective is only to e:Q)lain to the student where we 
,get the number that we assign as the measure^ of an angle. The student will 
get a complete treatment on the use of the pix)tractor in Chapter 15, I.5easure- 
ment, - ^ 

I 

Class Discussion - Page ll-5a. 
!♦ m Z X = ito 
m Z y = ll^O 
m Z x + m Z y = l80 

The measure of a straight angle is 180 , 

(a) 'm Z w = 90 , m Z X = 90 

(b) m Z 2 =r 90 
t(& m Z y = 90 

(d) right 

(e) perpendicular 



Exercises - Page 11-5 c i 
(a) m Z X ='150 
ip m Z 2 = 90 ; 
('e) iji Z z = 50 



\ 2. /m Z w + m Z 
3. 



- BRAINEOOSTER. 

m / y - IhO 



(b) m ^ y = 13J 
(d) -ni ^ 2 66 




If) m ^ w/= 130 
2 = 180 • 
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Lesson 11-6 ♦ ^ . , - , 

* ClaBB Disctission - Page 1^-6. ^ 

-.1. 120 + 60 = 180 5. 60*+ m Z b = 18Q * 

'a. i20 + mZa = l80 , . 6. m Z > = l80.- (6o) 

3. ; Z-a = 180 - (I26r 7. m Zb = 120 - . 

V. _ m Z a = 60 ' . 

You may vlsh to point out to your students that the development of the 
congruence of vertical angles on page 11.6a is their first introduction to 
an algebraic proof. , j 



\ 



cercises - Page 11-^. 

(a) m Z X = 20 • 
m Z y = 160 ' 

(b) m Z X = 70 
m Z y = 110 

(c) m Z X - 90 

mZ'y-'90 ' " ' 

» 

(d) m Z X « 30 

m Z y = 110 I 
m Z z = 150 ' i - 

2. 90 • • 

3^, (a) 90 ' 

(b) 90 + 90 90 + 90 = 2iSo ^ 

h. BBAIUBOOSTER. ' ^ 

mZx + mZy/;^mZ2 = l80 



Class Discussion -'Page'll-7a. 
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1. 
2. 

3. 
k. 

5. 



m if e = 6o 
m Z c a 6t) 
m Z g = 120 
m Z f = 120 
m ^ d = 120 



6. It and Z d are vertical angles. 



?• f and Z d are alternate interior angles » 



:(a) 


m Z c = 30 


(e) 


m 


Z'a 


= 150. 




m Z e = 30 

• 


(f) 


m 


Z b 


= 150 


(c) 


m Z g = 30 


(g) 


m 


Z d 


= 150 


(d)- 


m Z f =ni5o 











Exercises - Page ll-7b / , 
' 1. (a) m Z a = 155 

(b) m Z b = 25 

(c) '. m Z c i= 155 

(d) m Z d = 155 

2. 





m Z e 


= 25 


(f) 


m Z f 


= 155 


(g) 


nr Z g 


= 25, 



^ *3* (a) mZy = 30 

(b) m Z X = 60 

(c) m Z z « 60' 

BBAIKBOOSTER. * 

(a) m Z 1? = 30 

(b) Z c = 60 

Lesson 11^8 > 

'Stie measure of a straight angle is l80. 
' Exercises - Page ll-8b^ 
/ 1. (a) m Z X = 90 
^j- (b) m Z X = 120 

(c) m Z X = 30 f 

2. in. Z X + m Z y = 90 

3. (a) m Z X = 6o 

(b) m Z. y = 60 

(c) m Z z = 70 

■ %^ miKBOOSm. 

(a) m Z X = 10? 

Q 

(b) m Z y = 30 

* 

Lesson 11-9 * 

Class Discussion - Page ll-9a. >^ 

1. (a) m Z a + m Z b + m Z c = 180' ' 

(b) m Z a» + m Z b' + m Z c» = l80 

(c) 360 

2. (a) yes 
(b) yes 

* 1 (c) . equal 



3. (a) Yes 

(b) Yes 

(c) Equal 



11-TC- 9a 



• . Exfexcises. w Page ll*.gb. 
!• * -X^) > Z 110 
' .(b) m Z w + m Z = 70 
(V 5 • 
(d) 8- 






a parallelogram. 
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r 



li. braikbooster; 

(a) AC = Id • because opposite sides of a parallelogram are congruexlt. 

(b) CD = B? because opposite ^ides of a parallelogram ar^ congruent* 
(a) IS = 15 because a line segment ife congruent to ^^sei^f. 

Sex; A ADC = A ADB liy the SSS congruence property <5f triangles, 



Pre-Test Exercises - Page 11>P^1 * 




3. 



V 



2, (a) one 
(b ) one 

3. "is parallel to" 

k. (a) parallel (also, congruent) 
(b) and 



\ 
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48 



<3 



) 



5, > fa) CD * ^ * > .'V 

(b) ral v , . . 

... (c) Kb" . ' ' ' 
' (d)."A cpJi •••• • 

8, •, 90 , , \ 

9. pe3rpendicular 

10. ' (a) m'z'x = 135 ^ (c) m Z x = 60 

<b) m = 90 ^ ' . (d) m Z X = 155 

11. (a) 180 

12. equal in. measure (also, congruent) 

13. (a): m Z X i50 (t>)' m Z x = Uo* 

; m Z y =i 30 m Z y = 1^+0 



ll-TC-P-2 





360 








(a) 


Z a and Z b , Or Z c and Z d" 




(b) 


equal 




16. 


(a) 


m Z a 






(b) 


ir[ Z b 


= 100 




(c) 


m Z c 


= 80 ' 

\ 




U) 


m Z d 


=100 ■ ' 




(e) 


m Z e 


-80 




(f) 


m Z f 


= 80 ' . 




(e) 


m Z^ 


= 100 


17. 


(a) 


ISO 






(b)^ 


straight 

• 








• 39. 


1 









OA -daf^ . , (a) . m 1 X 9Q 
» 

. (c) egual 

(a) Bc 

• i \ (e) 35 .. V 



(g) BC ■ . . 

- (h) DC- 

(i) equal in measure (or, congruent). 

♦ 

(3) 360 ■ '. , 



-A 



Caiapter Test -. Page 
1. ^ 




•2. (a) one 
(b) one' 

3-^ ii lUg 



1*0 



50 



k^^ ,(a) parallel (or^ cor^gruent) 

(b) sama 

5. (6) BC 

Mm .' 4 

„ (c) AC 

(d) SSS , A ADC = A CBA 

6. (b) ZMAD 

(c) CB 

(d) SAS , A MAD ^ ^ MBC \ 



Zj straight 



8# congruent 



9. 


(a) 
(b) 


m Z X = 150 

r 

m Z X = 90 


10. 


Z a 


and Z c J or 


11, 


(a) 


m Z X - X60 
m Z y = 20 


12.. 


90 




13. 


Z a 


and Z b , or< 


ll^. 


(a) 


m Z a = 60 




(b) 


m Z b = 120 




(c) 


m Z c =s 60 


• * * 


(d) 


Z d = 60, 




(e) 


m Z e = 120 . 




(f) 


m Z f « 60* 


\ 


(g) 


ni Z g 120 


35. 


180 





(c) m Z X = 120 

(d) m Z X = 80 



(b) m Z X = 100 
Z y = 80 



7^1^; '.(fi) Vm ^ 3c 120- ' / ' • : 

it* . (a) Z X and 4 z , or Z y and Z w 
(b) 55 and .oy BO and 



* 
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Teacher's Conimentary 
XJhapter 12 
SIMHARETY • 



Many students vill have a strong intuitive recognition that mat\^ bl^eetl* 
appear to have the same "shape". Tn this chapter we , examine some of the ^ 
mathematical hages for this property of "same sh^peneds".' In particul^, Ve 
vill concentrate on similar tri6ngles ana the equality of ratios of lengths 
of poxresponding sides. Use is^inade of siinilar tri&ngles to reinforce tech-* 
niques in applying the coijiparison property and in ^ solving -siifiple linear 
equations. We also cali upon the, idea of similarity tQ introduce pereen-b 



Lessdn 12^. . , . / ' " / •> . : 

Point* out to the studentsf'that *foT any pair of similar triangles there 
are always two scale factors; ^^one for stretching and one for shrinking. In 
this lesson, the scale factor *tor stre^ichi'ng viil.1 always he 'a^if^uriber 'gteater 
than one and the scale factor for shxinking vilJL alvays a fraction between 
zero and one. These two scale factors a^e tVe reciprocals of each other. If 
the studfents have difficulty determining the shrinking scale "factor (and they 
wilj.) then they (fan always determine the stretching scale factor and take its 
reciprocal. , - " ^ - 
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Class Discussion - Page 
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1. On the coordinate plane below plot and label the points A(0,0) , 



2. 
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*(c) \ls there >any way we can count tl^e number of units in the length 




See graph. 
'81 See graph* 
9. A right triangle. 



1 . 

10. (a) The length offside, A<B< is 8^' \^ units. 



-TC-2 



i 



(b) The length of side B'C< .is 6 , units. 

(c) How many unit 5^ in length would yo^^^guess side A«C' tp be? 

Students S hould guess about 10 . H 
• -. : ^"^^ — 

(d) The length of a7c»" is-^lo* . - * ' 



11. (a) Jhe length of side A«B< .is 
\ (b) The length of side \^ is 
. (c) The length -of side A«C^ Is 

Exercises - Page'12-ld. 
1. (a) i and 3' 
(b),' 2 and .i 



(c) 



am 



2. (a) The scale factor^is tg' 



-The length of A'C< is 2 



1*. 



(It) The,scfile factor ih 2 



times the length of side 35 
times the length of sid^' BC 
times the length of side AC 




or "ih 



Th^ lejgth of ' eC is , 2 



or 



Lesson 12-2 . • . 
Ciass Dincukcion - Pa^e 12-2.' 
• i.^ ni ^ ACP »^'90 \ . 4i ' 



ml jAC'B» is 90 
5. . m Z x» Is 30 



60 



6. MBC 

(a) m Z A,= 

(b) m Z ACB = _c 

(c) m Z X =^ 30 




12-TC-2a 



(d) If tvo triangle^ are similar the corresponding angles have 
. equal measure* ' / 



"5. 



Exe^fcises - ,Pap 12-2b, 
1. I 
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3. 
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A' V 



5. (a) (i) The scale factor is 3 




(ii) The length of C«B« is 

(iii) The length of pJb^ is 

I 
I 

I 

(b) (i) The scale factor is 



1 

3 



(ii) The length of JJc^ is 
(iii) The length of B«C^ is 

6. I BRAINB^STER. 

(i) Ttie scale factor is 2 



(ii) The |.ength of side AC is 2_ 

^(iii) The length of side BC is 2 



or 
or 



or 



or 



4 



or 

or 
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Lesson I2>>3 « 

In this lesson the^ student will be called upo;i to use 'the Co.^parison 
Property and W find the solution to ainiple linear equations. Since it may 
have been some time since the stu/4ent has had the opportunity to use the 
Comparison Property or to solve equationB, a short review may be well worth- 
while before you begin this lesson*. In p^rticy^ar^ remind the student by 
using numerical examples that 



and d ^ then , a • d = b • c 



Also, to solve an equation' of the form a • \x = t , y6u multiply both 
sides of the equation by the, reciprocal of la .\ Demonstrate this procedure 
by solving a few equations of this ffinr. for ]:he student. 

Class Discussion - Page l2-3a. 



1. 



2. 



\3. 



6. 



length of A'B 

length of AB 

length "of FC^ 

length of AC 

X 6 
5^3 



3 



3.* X = 2* ^ 



10 



h of A«C» is 10 



length of A'B' 
length Of AB 



8. 



length of B'C 
length of. BC 



9. 

^' 6 3 

10. 2* y ^ £ ' £ 
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J 11. 


1 
3* 




I 


V.«3' j: = V '36 




1 . 


y = 12 




^. 22. 


length of B»C^- is 12 - 


1 


Exercises - Page 12-3c. 


{ 


1. 


X = 21 






X = 2 . 




3. 


X = 20 


1 




y = 15 






X = !i 






y = 5 




5. 


X = 





6. Scale factor for stretching is 

\ 



2i 
2 or 2 



7. BRAIKBOOSTER. 



lefigth Of the pole*s shadov '2^^ 
length of .the friend's shadow ~ T" 



height of the pole x 
height of the friend " 5 



X 2\ 



1| • X 6 • ' . I 

X = 36 The pole is 36 feet' high* 
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Lesson 12^. ' * 

> if 
It is. not the intent oi tfiis lesson to teach students how a photo enlarger 

works. Our intent is to show a practical applicalJion of similarity in a set^** 

ting most students find interesting. The development is not crucial to this 

chapter • 

Exercises - Page 12-Ud. 
1. Distance from top = 6 inches. 
Distance from top ^ inches. 
Distance from top = 2 inches. 
BRAINBOOSTER. 
Distance from top = ^ 



2. 
3. 



(or inches. 



Lesson 12»^ j>^ 

Class Discussion - P&ge 12-5a. 

This" exercise is designed to convince the student that if a line is 
drawn throUg|l equally spaced parallel lines then the segments cut off by the 
parallel lines are all congruent. The answers to all the problems should 
^e>^s. 



Exerciaes - P^ge 12-5 e . 



2. 
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-I 1 1 



D 
H 



.IP 



I 



3. 
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Leeson 12^6 , 

Class Discussion - Page 12- 
. 20- 



2. 



X 

Bo 



- X 20 

Bo 100 



k. log* X = 80 • 20 
5. 

6. (^5o^-^^-^=(ife) • 



1 

100 



X = 16" 
Exercises - Page 12-6b» 

(b) 100 • X = 60 • 50 
. 100 • X = 3000 



ife 



(d) (^)-100.'x= {^)^.iooo 
X = 30 



- i^yi 100 
30 "* 

(b ) 50 • x - jO . 100 

50 • X 3000 . 

jo 

(^)-5o:x . (^)^^.ooo 

X - 6o 



3. 
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5; 



6. 



X 

100 " 


30. 
5o 


60 -x = 


'100 . 30 


60 • X = 


{^).3000 


X = 


50 


X 

100 " 


20 


80 • X = 


100.* 20 


oO • X = 


(^) .2000 


X = 


25 ' 


X 


ap 

" Io5 


100 • X 


= 6o* 80 . 



(3^)poo-x^= {•^)^k8oo 



12 30 
' 30 • X = 12 • ipo 

ij^) • 30fx = (^) .1200 
X = UO 



Lesson 12-7 . ' • , • ' ' 

v;e have chosen to introduce percent through the use of similar triangles 
for several reasons. First, the visual display helps the student set up trie 
correct proportion. Second, vith a little practice the student learns to 
ir.ake a fairly close epproxirr.ation to the solution of a percept problem against 
which he can "check" his arithmetic solution. Finally, in Ji^ractice this 
approach has been successful when all other approaches have failed. 

'v'hile it is desirable that all students eventually use an arithiretic 
approach to solving percent problems, many students at this stage of their 



1 , ^ 4 12-TC-7a 

develppment are not ready to do so. It is recoiunended lor those students who ■ 
^ are otiiviously not ready for this transition th^t they be encouraged to use 
the grlaphical method presented here. 



\ 




(c) A reasonable guess would be about 2^ . 
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Exercises - Page 12-7d« 
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of 80 is itout ho . 

2. 
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IC is about 2)'t oi" ho , 
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Lesson 12 
Exercises 



'»•*'., 



"1... » 
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k 
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(Aritlui\etic eofutlon) . 
■ . • . • ■ •♦•> , ..• 

. ' . 75 ■ 100 . , 

' 400 -t = •'32 ^■V' ' 



/ V 



If 
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(ArithD>etic solution) 




100 125 



» ' ft 



5S^ of 12^ is (-'^ . 




I" 



'i4'^ -'it.*: 
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(Arithmetic solution) 

y ■' • ' ' • 

.. |;ioo , ^ _ 

• t' =. 100 •" 15 

(|)..Tf-vt=.(i) .;;5oo' . 

• t = 20 ' , 



i 



(Arithmetic BOlutiQn*)' 
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'•100 t 

32 - t = 2U • 100 
32 . t. ■= SliOOi. 



^32^ 
. t = 7? 
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^ Pre«>Test Exercises -* Page Ig-P-*! * 

(Section 12-<L) 
.'■ ••(.) 3, i • 

2. (Section 12-1) 
"(a) 2 

(b) m FF" = 10 
'3. -{Sectian 12-2) 



C . 



( 



5. 
6. 

7. 
8. 




ERIC 



/'J 



Test - Page 12->!P-1 « 
1- (a) 2, I 
(b) 3,. i 



2. (a) Scale factor is 



1 
2 



(b) m A«C« = 13 ■. 



3. 




(a) x = k 
.(b) X = 3 




AS , BC , and CD are equal i,n measure. 



J2. 



J, 
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10. 



11. 



3C^ of ho is about 12 
should be acceptable. 

(a) X = IvO ' '■" . . 

(b) - X .= 180 . . . . , - 

(c) x = 25 

(a) 5 is 2^^ of 20 . 

(b) 25^^ of 80 is 2Q . 

(c) hOj!, of 90 is 36 . 



Any answer between . 8 ■ and I5 
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Teacher * s Commentaiy * . * -^^-TC-l 

^Chapter 13 

I40EE ABOUT RATIONAL NUMBKRS " " 



Wifen this chapter has been completed it is hoped that students will be 
able to add, sul^tract^^ultiply, and divide rational numbers. (Mixed numerals 
are more appropriately discussed as a topic of measurement and are not cover- 
ed here.) . - ' 

• The objectives are: 

(l)^ to review briefly the concepts of Chaptei' 5^Nrhe Integers, includ- 
* ^ ing comparison, addition, subtraction, and raulti^fili cation; 

(2} to teach division of integers, including negative integers and to 
reemphasize the connection between multiplication And division; 

(3) to teach students: (a) that 'i^ , — j and (~)f all name the 

- ' p ' ^ 

1 /Jl 
same number/ with the most useful form and yb) ' that — and 

1 X y 

■j^ name the same number, with ^ the most^/cSeful form; 

iS) to review addition and subtraction involving fractions with like 
denominators; ^ 

(5) to teach the meaning of mtiltiple, common multiple, and least 
common ra^ultiple and tq provide a technique for finding the 
L.C»M.; 

(6) to teach two 'ways of adding rational numbers: (a) using a flow 
chart and (b) finding the least common denominator; 

(7) to reinforce the idea that when you subtract yqu add the opposite 
of the* subtrahend; 

(6) to introduce negative exponents with powers of 10 and show 

Slow to. multiply or divide powers of 10* by adding or subtracting 
exponeljts; , ^ 

(9) to reinforce the idea of the relationship between fractions and 
decimals in power's of 10 ; ^ ' 

(10 ) to provide a tool with which students can write apy number using 
scientific notation or reverse the process; 
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/ . . 13-TC-la' 

. Xll)\ to show the 'relationship of fractions, decimals, ancl percents. 



Lesfibn 12 



Class Discussion <r Page^ 13-1.' 

1. Numb^rk to th^- right ^of zero are positive integers 
To tl^e left of/ zero are the negative integers. 

. • 1 



' if 


\ \ . , 

. » . . - 




1 • 


1 1 1 1 ' ' ' » 

) & J 6- y h- I 2 


» — 1 — 1 — 1 1 » ^« 1 1 k t > > ■ ^ 

10 12;>45 cVf iu 

\ 

" i . •* 




5 unils 


, to the right of zero: 






6 units 






3. 


0 * 




« 


k. 


3« units ' ^ ^ 






To th^ ri-Kht \ ' • 




5.* 


^iA. vuiits 


* 




To the right 





\ 

3 units 
To the Left 
"3 



7. .3 

8. (a) 1 + It = 
(c) 'l + 5 = 



(d) U > - JV 

(V) ; + "u = 1 



Multiple Choice 
9. ' -(a) , 

10. (b) 

11. (c) 

12. (a) . . 



ERIC 
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'13. (*) ,2 

(c) add the opposite 
I 

U + 1 \ 

(b) "3 - 2 = "5 
"3 + '2 = '5 

(c) -4.- -3=7 • . 

1* + 3 = 7 

(d) "3 - "2 = "1 

"3. + 2 = "1 

Exercises - Page 13-le. 

f> . ' 

i. (a) S. , , 

(b) R 

• ' (c) T 

(d) B 



2. 



f : X 


-♦opp X 


Input 


Output 




opp X 


■.h ^ 

^ •> 


■ "1* 


"3 


3 


' 0 


0 




1 

f 


3 < 


-5 



(b) 7 > 2 

(c) '6 < ■ U 
('^) 5 > "8 
(?) < '3 

\f) "16 < "1. 



r «. 



Output 









































































































































































































































h ' 












> 


3 


















































c 
















































1 




























































1 


f 















Input 
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U.^ .(a)*3 + 5 =_L_ ■ (h) '8 - "5 = '3 

' ^ ' '8 + 3 = '3 

.'(b) 3 ^- "5 = '2' ' ii] %'-7 -JlL_ 

"U + "7 = "11 



(c) U - -3 = jL " . (J) '3 - '6 = _3_-* 

U + "3 = 1 ■ *. "3 + 6 = 3 

(a) -k - "3 = JLi + "l** = 0 

' 'n- 3 = 7 • , 

(e) ^6 - '12 = 18 " (i) 7 - 7 = 0 
'e + 12 = 18 . 7 + "7 = 0 

(f) 8 + "7 = jj^ ■ ■ .(m) "9 + 9 = _0_ 

.(g) + 7 = J_ . (n) '9"'- '9 = _0_ 

"9+9=0 



0 



Lesson 13-2 . , ^ » 

Avoid ufeing the expression ''9Vo negatives make a positive" when discus- 
sing nlttiplicalion of integers- Students too often transfer this easily 
remembered sayifig to the addition operation- You may substitute a catch- 
phrase such as "Uke signs, positive products; unlike signs, negative products 

Also avoid using the symbol to indicate diyision- The fraction bar 

is preferred. > 

■ / « 

Class Discussion -/Page 13-2. ^ ' . 



1. 


positive 




negative 




negative • 


h. 


positive 
















:3 








"3 : 




A 
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5 • positive^ 
6 . positive 
7 • negative 
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Exercises - Page 13-2b. 



1. 
•2. 

3. 

k. 

"5. 
6. 
7. 
8. 

9- 
10. 



105 

15 ■ 

"l6 

"8 

'27 

9- 

30 

'6 

-U5 

"6 



iL 


66, ' 


12. 


.3 


13. 


"U 


lU-. 


"95 


1^. 


"U 


16. 


112 1 


17. 


225 . 


18.. 


'25 


19. 


30 


2o; 


'13 




21. 
22. 
23. 
2U. 

25. 



'176 
'1150 
171 ' 
"81 
702 



Lesson 13-3. 

Briefly review the comparison property: 



^ = if and only if a • d = b • c 



I < ^ if and only if a • d < b • c 
D a 



Students should realize the importance of writing fractions, with (a) no 
negative sign if the number is positive and (b) the negative symbol in the 
numerator if the number is negative. 
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It is strongly recommended that the teacher make every effort to use 
the wor^ "simplify" instead of "reduce". (We' define "simplify" t9 mean 
writing bA equivalent fraction so that the numerator and denominator are 
relativeijy prime.) Encourage students' to write their answers in simpl^t 
form, "but do , not- overemphasize simplification, -Correct answers, that ar^^ 
noysimplified are' ijiuch jpref erf-ed to simplified incorrect answers. 



C]^ss Discussion - Page 13-3 • 
1. 

\ 



5. 




, Th,ey are all 



f^) -12. -2 -(£)■. - (e) i> •'18 -)8. 



(c> 




'6 

3 


r 




(d) 




6 


'6 


(a) 


1 + ■ 


"i'. 




or 0)"^ 




~h + 2 

■ 5 - 


'2 

5 




(c) 


"? + "7 . 

^ 10 


"16 
' 10. 


(or 


U 
2 




and 


_2 _ 


'2 








'l 




(a). 


2 




1 




(b) 


2 








1| _ 
2 


2 


and 


3- 










"l 


4 



(3! - 
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' I.' * M 1-8 ± 4 

"8 

(c) — -1- r* ■ 

/ ■ 5. ,-3 



/ . <'3 
3 

^. .;4«) l = -i ' 




The study- of muUiples ^vja.s EPstpohed- lintil now in^t^e hope that student^ ^ Jg^^ 
would be less likely to. confuse ^'gtctor and " multiply . Mention factors aa, 
» liltle as possible- / ' "'v . * ' ^' ' * ' ^x^^ 



Class Discussion - Page 13-^. 



1. 


2 




2. 


6h ,66 i 68 ,10,12 ,1k, 16 ,-78, 8o 




3. 


800, 20,000, 6,000.000,000 




U. 


0 , 3 , 6 , 9 , i2 , 15 - 18 ,-21. , 


2h , 27 


5- 


0 , 7 , li+ , &1 , 28 , 35.", k2 , ^9 


, 56 , 63 


6. 


"0,5, 10',, 15 , 20 /25 , 30 , 35 




7. 


0 ' ' ' 

» 




8. 


ly - ■ 




9. 


2 > 3 ,> , 5 , 16 , 29 
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10» ntanber V 

mUlttple * \ ^ 

fll. iiines / • 

, . i2t: 1 ^ , A 

• * ! ' . ^ * • ■ • ' 

13.. 2 tlrnes-*^; • 

''^ 1 '^4: 3 , 

?' ' / * 

1^'. ♦ An&wers/wi^l ^yary . " 



i 



-/ 



Exerci'sesi, •'• Page l3-'*'b. •, 

1. @^ 33 ©.39' ©.(i^ ©A9. 51 ^ 57' -^ 
• 63 ^> ^9 ,'© @ 77 '(79) 81 © 87 © 




'2. • • 39 = 3 X 13 
• • Jf9 = 7 X 7 
?1 ='3 X ij 
57 ^ 3 X M 

63 = 3 X j!l or ' 7 X 9 
'3. 0 . . 

U. (a) 2k 

■ (b) ]J2 

(c) . 8 • 

(d) 6 

5. (a) 16 • 

(b) 8 ' . 

- 6. (a) '12 . 
(b)- 6 
It . (c) 

7. ■ (a)* 15 ' 

• " (b) . 5 



^9='3'X23 . 
. .77 = 7 X 11'. 
81 = 9 X ^ or 3 X 27 
87 = '3 X 29 
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(d) 3 

(«) 2 

(f) } 

(c) 3 

(d) 1 




L 
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Less OK 13 -L> * • ' . * . • , 

Students should, not be asked ttf-find the least common multiple by the • 
prime faetorization'method. jfowever, if some* of them do use that method, 

' . " * * y 

don't discourage them'. More impon>ant than* finding thfe least cpnanDn' iiriiltiple 
is the ability to ficd'a common, muitiple*^ Be .sure students unde;rBtand that 
a «omm9n multiple cf t^•o numbers 'car?.. alvay4'be "c^^lned by/inding their 
product. ' * ^ ' . 0 ^ \ ' ^ 

Class Discu^^ion -:Page i3r5. t ' * ' , 

' !• (ay 2 / • ^ ' 

(b) 0 , U , 6., or 8 ^ \ 

(c) 2 , H , 6 , 8 , 10 , 12 / lU , 16 , 18 , '20 

r * - • 

* ^ (Students may, of course, list 0. Jf they do, remind them of the 
. . fact, that 0 is not usually included i-n-a list of multiples 0 * 

2. 3 , 6 ; 9 . 12 , 15 , 18 , 21 ^2U ,30 • ^ 

^, 02, - and 18^ - * ^ ^ 

The smallest is ' 6 . . , • ' » . ^"^^ — ^ ^ 

There is -no greatest common multiple of' 2 and 3. ' 



2h is a ccwnmon multiple of 3 and U. 
The smallest is 12 . ' 
The L.C.M. fs _12_^j^ ^ a 

9 12 ' 

(9 + 9) = 18 2U = (12 + 12) 



(9 + 18) = 27, 16 = (12' + 2i^) 
• (9 + 2X) = 36 r ^ 

The L.C.M'. is 36 \ All are multiples oi; 36 



Exercises -"Page 13-5b. ^ ^' 
1/ ""(a). IGT 15 

30/ L.C.M. is 30 . 



(d) 



(f) 



Q 
O 


iU 


ID 










AO 


Up 




15 










. 60 






Q 

7 


IP 


10 


■JA 






36 










Q 




•16 








9 


12 


18 


18 




21 


1 )i 




oft 







L*C«M* is 



L.C.M. is 



60 



L.C.M* is 



L.CM. Is '21^ 



L.CM. Is 18 



L.CM. Is 



1*2 



(a). 30, jThe next th^ee are 60 , 22. 
- " (t>) >P ' 

(c) >5 , 90' / 135 ■ * 

I • 

Class Discussion - Pa^e 13-5<i» . • 

It U < 8 so you.fidd 2 , to ^ 
. . € <S> so you add 2 to « 

2. 8 , 8- 

•3. - 12 , 12 . ' y . 

1*. 20 , t 



5. 
6. 



24 , 2U , 8 



5 

10 
20 



7 
.lU 
21 
•28 



-21. /.JS^. 
3.0 . ' 

''1 

i 

35 , 35 

,10^ 
Ih 

15 
21 



prime num'bers 



9 
18 
27 
36 



h 
8 
12 
16 
20 
2U 
28 
32 
36 



36 , 36 




Exercises - Page 13-5f. 
W.' 10 



2\ 
3. 



12^ 
,12' 
72 • 



5. 72 




-TC-6 



Lesson 13~6 « 

Allow students to use the flow. chart for adding rational numters as long 
as they need it. On the, other hand, if some have developed other successful 
techniques, let them uSe the one they prefer. 

Class Discussion - Page 13-6. , 

1. (a) ^ = 1 . . . 

2 1 -1=1 

^ = 5 ■ . \ 

1 

= 2 - 



2. P(blue) = I J[ . \ 

2 + 1 3 ' ■ 

• -T-MT - 

» • 3 
P( either red or blue) = 

3. Output: ^ > .■^ > 32 

c \ ,\ 12 3 '. 8 _ 2it 

§ • IT = 32 ^""^ IT 5-32 



12 -t- 2\ 3§- 
. 32" 

32 ,8 



\ 



^ ^* 8 is a multiple of h . ^ , 13-TC-6a 

ITltTTWT of 8 and ' U is 8 . 

M 

3^6 _ 9 * 
~5~ *" 8 . ' 

Yes . * ' ' ' 

(b) No 

' (c) 6 : 

2 h . ' 

3 " ^ ' • ■»* 

-<^>^-|. 

(e) Yes . ^ 

6. (a) 

■\\ (b) Yes 

' ^ ^ (c) 12 

7. (a) g 

(c) 

(d) No 
(e,-| 



\ 



Exercises - Page 13-6e% 

^ \ ~ 7 

i . - s 



Lesson 13-7 ' 
Exercises - Page 13-7. 
1. 



1 



2. 



S 4. "1 1 

_1 

12 

3 = -1 

C 3 12 

n 

3 

2 6 3 

1' 
2 

2 , '1 1 

3 T = 2 



/ 



Bo 



5. 



13-TC- 



6. 



7. 



'1 
12 

1 . "1 -1 



4 

i + i - 3 



-1 

3 t = T 



10. 



1 



11 

X +i 

8 2 ^ T 

( 

1 

5 

\t . "3 1 



Lesson 13-8 . 



11. 



12, 



\ 



1) 



i 



The Intent of this section is not to promote mastery in computations with- 
exponlnts but.ralher to reinforce concepts of relationships within the decimal 



system 

The completed chart vlll show 



- i 



10,000 


1000 


■ 100 


10 


1 


* .1 

10 


1 

100 


1 

1000 


10^ 


lo3 


'l02 


.10^ 


10° 


lo:^ 


lo'^ 


10^3 



ERIC 



81 



Class Di€CUSSion - Page 13-8. 



1. (at ^ 



1 » , 



1 



1000 ' , 

2. (a) 0 

(b) "1 " . 

(c) "2 - 

(d) 3 . 

3. IS? -xK? = 10^ 
100.000>000 ^ 

I . -^^^I — 

1000 



Exercises - Page 13-8b. . ^ * 

1. (a):lo^'^ = 10^ and 1000 x. 100 = 100,000 
10^ = 100,000 

(b) lO^"*"'^ = 10^' and 100,000 x = 
10 = 100 . ^ • 

« 

(c) lo'^"^ = 10^ and X 10,000-= 100 

10^ f 100 • , \ 

'*3+"2 "5 '11 1 

(d) 10 ^ , = ao and -j^Q^^ Too ' 100,000 

*" ^1 '* 

^ 100,000 ' - ' 

(e) lO^"*""^ y 10^ and 100,C)00 x - 10 ' - 
10^ ^ 10 

(f) .. to = lb ^ and XoO^ooO ^ lOToOO ^ l,000,000,OQ 

." 1,000>000,000- ^ 



2. (a) = • ■• . 



10'2 



19 

(c) 10 ^ x-io"* = 10^ ■ >^ 



10-^ 

(e) ^^I^""^ 
• 10 



Lesson 13-^ . . /' \ 

• The principal purpose here is to relate decimals and powers of 10 

Class Discussion - Page 13-$. 

^ ^ ^^^^^^ ' 

- . The completed chart will show: ' 



Power of 10 tiecimal Numeral 

^0 1/000,000- 



f 

Fi;action 



lo5 



100,000. 



10 . 10^000/ 
'10^ ' 1000. 



♦Jt2_ 100* * ' 

'3^Q - 10. ' / 

^10^ 1. , . ^ 

lo"^' .1 i ' 



ib"^ ' . .01 . ^ 



10'^. ' • ' ,.001 ' ^ 



10 . . .0001 



10 

\ 

100 

1 

1000 

1 ' 

10,000 



rvnn y 1 *lbo,000 ' 

""iooo : -looT 



ICP"-'^ = 10' 



• 13-TC-lO 



10^X10^=10^ 



io'5 X lo"^ =_io2i 

10^ =10^ 

io"> . 



'Fhcei'ciSGs 

J> »i» l«* 


r ^age l3-9c« 


1. va) 


lo'^ V lo'^ -' 10° 


- (b) 




(c) 


10 10 = 10 ^ 


(d) 


10 ^ X 10 ^ 10 ^ • 


(e) 


10 ^ X 10^ ^.lO"^ 


(f) 






^ ■ • 


(g) 






10 ' ' • . 


(h) 






10 



(a) 100,000 x'lOOO = 100,000,000 

^^'^ 100 1000 10(),000 
(c) 1,000,000 x'jqJ^ = 100 

1_ 1 V 

^ Too ' Too 



Lesson 13-10 > ^ • j . 

With the flow chart's, students c^^icisily rewrite <iny numer'^l uf^ing , , 
scientific notation^ or convert from scientific notation to the usual 
numeral. Students ^re not required to do any computation involving scientific 
notation* 



8U 



. Class Discussion - Page-^-lOa, 

1. 5.6l^ 

2. 9»66U 

3. 2.0723 ' ' 

■ Exercises - Page 13-lOd. 

!• '(.a) J;. 35 x lo^ 

* 1(b) 2A0735 X 10^ 

/ (c) 1.968 X lo'*^ 

' (d) ^^.^35 X io'2 

(e) '5,r 748216 X 10^ 

2. (a) .0000615 ■' 
, (b) 1001. 
(c) 5J;9.2 



lS-TC-11 



(f) '+.57 X 10^ 

(g) . 8.!t6 X io"3 ■ 

(h) 9.9^5276 X 10*^ 

(i) ' 3.81^093 X 10^ 
(J) 7.5369 X 10'^ 

(d) ,.00028875 

(e) 9,626, 1;00. 

(f) .0731*85 



Lesson 13-11. 



. For this lesson each student needs three straight pins.^ Scissors are 
also needed. , We believe the s^dents' experience with this lesson is more' 
than worth the extra time and/trouble intakes to supply these extra items. 

Algoughjtudents- often give lii, service to the idea that \ = 2% and 
100 ' '^'^ youngs.ters are no/ so s^Ire of the tiiith of whpt they say 
that .they are willing to use^these symbols interchang^bly; 

Pinning down the relationships anfong fractions, fecimals, and. percents', 
literally as well as figuratively, should convince evin the most uncertain - " 
student. ■ t * j 



Class Discussion - Page ■•13-11. 

' ' , • • 

On line C the unit^is divided into 10 parts. 
Qi? line D, the unit -is divided int© 10 parts, 
On line E , the unit is divided into \__8 parts. 



ERIC 



85 a ? 



13-TC-lla 



2. 



. '3. 



ERIC 



E:- I , 

P: i and I , closer to ^• 

D: .2 and ' .3 " ■ 

2 3 • 

C: jQ ana ^ 



B: 
A: 

B: 
C: 
D: 
E: 

A: 
B: 
C: 

G: 
A: 
B: 
C: 
D': 
E: 
F: 
G: 



aO^T and ^30^ • This corresponds^ to 25^. 



^ 100 



60 
100 

10 

.6 

U 



5 



*^and 



and 'closer to 



87 



halfway ^between ^qq 100 
between- 8li' and *88f^ 



8-9 '9 
between ^ and ^ and closer to 

between .8 and .9 and closer to .9 
3 

halfway betweerf r and 1 

r ^ • 

33 liL 
100 100 

33?<. and 
3 ' . 

10 To . • ' 

.3 and 



i 




8^. 



Exercises ;- Page 13-llc. 



1. 


'E: 


6 ■ 
B • 


B': 




A: 


ii 

100 


i: 


"D: 


..It 


C:. 


- 10 ' 


B: 




3. 


.H: 


i« 

, and 
o 


2 

Q 










Gt 


2 


.C: 


-1 

10 


B: 






A: 


70 

100 


B.: ' 


'70^ 


D: 


.'7 



.Lesson '^13-12. 



Techniques, for renaming rational numloers are important if indents are 
to be capable' of using alternate me.thods of solving problems. Further 
practice in/ computation is provided in Chapter 17. 



Class Discusfeion - Page 13-12, 
1., The denominator is 100 



V 



V 

/ 



2. 



20^ 
62^ 



20 



'62 

T3o 



• 100 








20 








~ 100 








62 








100 










so 


100 


_ 3 • 
-J 


_ 20 y 1 
^ 20 ^ 5^ 


so 


20 
100 


!■■ 

~ 5 


2 31 

=c — X — 

2 50 


so 


62 
100 


31 
50 



- 100 

15(^ = i5S ' 

100 

■ ' , ■ • t 

100 . 
.30 'tor .3) . 

§§=.1.50 (or 1.5)., 



100 



= .05 



i 




4 



3. • "If = 1.5 



To divide byv 100 , move the ^^mal point 2 places to th& left , so \ 



1.5 divided W 100 = .015 . ^erefore 1^* = .015 . 



•5* = !^ 
•5* = .005 ' 



^ xoo\ 




8 X 62* 



, 875 X 100 1000 X 



V 



-62.5 (or 62f) 
81500.0- 



{ . 



Exercises - Page 13-12d. 



1. 



ERIC 



Fraction 

i • 

^ 20 

U 
5 



00 



2 

3 ' 
> 1 

10 

£ 

20 

1 

':1400 
^ 2Ga. 



1000 



Decimal 
. -25' 
- .125 

.375 
.63 , 



.U5 



.0055 



88 



PeTcent 
25^ 

■37 1* 

65-^ ■ 
63< ' 
12 

130^ ^ 



IT 




{b> '§ or .575 • * , - 



(e) "66 •■ 

•• (f) 100, . '[ ■ " ! ■; • ' 

^ (g) or ,21675 • • , ' 

(b) 78 

. (1) 552 , ' , ' 

iS) no . 

(k) 2h ..... 

♦ 

Pre-Test Exerfeises - Pa^e 13-P-l. -'- ^ 

1* (a) 10 • th) b"' 

' ' - * " \ / U V 2 =: 6 ' 

• (b) ? / . '^'-(i) ,;3 

• i3 + ^ 9 ; ' --6 + 9 3 

(d)' "2 ■ (k) ri5'" ■ • ' 

• (e) • " {«) -10 . . 

-2 .+ "7 f "9 - 

(f) "3 ' , - (m) 0 . . 
■ 3 + -6 = ;3, 

■ i€) 3 - \ '^j 

(a) 'aU ■ - (e) -32 ' 



Ih) %i . (f) 25 



•((^) 7 , . ■; ■ (g) "1 
(a) -5 (h) -3 



0 

ERIC • 



89 



3. (a) '^^^ 
' '(b) 

(c) — 7 • 



5» (a) 0 

(b) 1 ' 

(c) number itself 

(d) multiple 

f(e) ^ , 8 , 12./ 16 , and 20 

• ("i) even 
I' 

U) 2,3,5,7, and 11 

^(h) 2 

6. (a) greater (larger, bigger) 

(c) product 

U) 3> 

(e) p-oduct ) ^ 

(f) 3 V 
■ (g) n , ' 

(h) 6 

7. (a) I 



(c) I 



(e) 



l2 



ERIC- 



90 



\ 



1 
5 

3 , -r \ 



' _1_ 

■ 12 

"2 _1_ 

3 " 12 



7 

.1 

10' 

5 2 -10 



"1 

2 

"i + "1 '1 

3 ^ 2 



8. (a) 
(b) 
(c) 

(e) 

9/^.Ca) 10"^*"'^ = 10"5 
(b) " lO^"^ = 10^ 

(d) io'*-"^ = io5 

(e) ^,10-^ ; 

10 

(f) lo""* X lo""* = K)"^ 
10. (a) 10^ X 10 ^ = 10^ 



13-TC-P-3 



(b) 10 ^ X 10^^ = 



10 



(c) 10 ^ X 10^ = 10 



10 



10 



8 



11. (a) ■ U.56 yt 10' 
(b) 2.97U57 >f 10» 
'(c)' l.6i»2^iy*? 



4j 



(d) 5'.^007 X 10 

(e) 8.7523 X 10?^ 



ERIC 
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12 . Fraction 



1 

.0 



1 

200 




.9 . 



fercent 
87 .5^ 



Otest-Page 





(a) 


■6 




.(T>) 










• 


.:(-c) 


13' ■ •' 






..if 


■ (d) 




• \ 




3 i U = V 






'-11^:.. 


- 




. "9 + "2" = "11 


2. 


(a) 


27 










(b) 


30 




■(c) 


-2lf 




(d) 


"28 




(a) 




\ i 3. 

« 


"9 


i 


(> 


1 




U) 


12 




(b) 


120 




(c) 





• * » • • w-w 
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(a) 



11 
12 



'•;f 

(a) < 



13-Ta-T-2 



(b) 



1 
2 



+ "3 ^ ^1 



(a), 10^ X 10-^ =r 10^ 



(b) 10 3 X 10^ = iO^ 



ta) U.06 >i 10-^ 
^.7^82 X lo' 



1 



(c) 6.821 X 10 " 

(d) 5*67 >i 10 3 



Fraction 

- 1 
2 

2 

3 . 



.1 
IDO 

1 



(c)'^ = lo"2 
10 

\ 

(d> . 

10 ^ 



Decimal Numeral * 

I? 

X 
1.125 
.Ol 



-25 



Percent 

• 50^ 

% -^-^ 
112 1^ or 112 .5* • 



( ♦ Teacher's Conunentary 

Chapter ^ 
. PERPENDICULARS 



Lesson 14-1 ♦ 

In Chapter 9 the students were* introdvced to the idea of congruence -by 
tracing a figure and then seeing if one figure vould fit upon a second figure 
This process of moving a tracing aheet from one position to another suggests 
the idea of a rigid motion, mapping the ^lane onto i/tself . In this lesson 
we explore this idea more fully • In a practical sens^, this is what people 
do when c!?offiparing two ob^J«cts *hat can be physically manipulated. They in 
essence "slide" one object onto another, "turn" the object/ or "flip" the 
object in order to deterraiRe whethei- there is a maliching. ' • 

Although- it is not obvious. to the, student,, the motions of transla-tion 
(slides), rotations X turns), and reflections (fli'ps) are closely related to 
perpendicularity and .parallelism, v Foi? example, given a figure in the plane 
and its^image, ^the point about wliich the figlire can be ro^tated such that it 
maps onto its image is the intersection of the perpendicular" bisectotrs of the 
line segments , between .any two cdrresponding points on the figure and its 
image. * ' * . ' . ^ » / , 



The mention of reflection's also related to perpendicularity. Given 1 

> 



a figure am its reflection in line £ ^/^line^ ^ ^is the perpendicular 



bisector of the lin^segmentg connecting oorresTOpaing^ points of the figure 
^and .its image. Line £ -is the s^jfjiB^i^ kyrmetjsy.^ J» f 




It should be obvious hov the motion of translati6n is r^la^ed to 
parallelism. ' 




Although a primary purpose is to refine the student's geometric perception 
it is recommended that those students vho have difficulty perceiving these 
motions should be allowed to[^ fna^e > tracings of the figures and move the tracing 
from one position t6 another^ 'flipping, turning^ and sliding as the Case may ' 
be* " "/^ c 

c 





90 



ERJC 



A3.. 



Exercises - Page lU-lc. 



ll^-TC-lb 



!• Here are some pogigible solutions for mapping the figiires onto themselves* 
There are .others.' 



(a) Flip about t I . 



i f 



u 





Flip/Slide 




Flip 



/' 7 

/ / 

/ (2) / 
/ / 

/ f 




Slide 



■ I. . . 



: \/(i) \ / . ,w^2) 



\ \ / 



\ f 



97 



A<jircle. • ^ 

5. Sbaih;booster. 

(a) A slide or a dTlip* 









I 








1 


< 


i ■ 






i 




/ V 


















•i 








or a tafn 



[c) A slide, 
a flip. 




or a turn* 



Lesson lU-2 » 

Since students have a tendency to forget th$t a figure is congruent to 
itself (the identity congruence) you ^ should emphasize this idea, 

Notice that you will have to p^vide a 3 ^ 5 card ( const3ruction paper 
vlll do) for each student. 

ClaSI^ Discussion - Page lU->2b, 

1. ' (c) ABCD ^ CDAB 

2. (c) ABCD = BADC 

3. (c) ABCD =« DCBA ii'' • " ' 

Exercises llf-2c; • ^ , ✓ 

1* (a) ABCD = ABCI) (identity congruence) 

(b)^ ABCD = BADC (flip about the vertical axis) 

2. (a) A ABC = A ABC (d) A ABC = A ACB 

•(b) A ABC = A CAB ffe) A ABC ^ A.BAC 

. *> * (c) A ABC = ABCA " (f ) A ABC = A CBA ' 



There are eight correspondences vhich cart be found as follows* The 
identity correspondence followed by rotating the square ciLockwise 
through * 90^ , 180^ , and 270^ results in: 

ESTV ^ BBE^ 

RSTV = VRST . 

RSTV = TVRS ^ 

RSTV ^ STVR ^ J 
Flipping the sqyere about the vertical axis, results in- 

RSTV =i SRVT . ' » 

\ ' , ' • *^■ 

\ Flipping the square about the horlzonlral axis results in 

•RSTV i VTSR . 



i'^e diagonal through V. and ^ 



Flipping the square about The diagonal through V. and p results in 

^ RSTV % TSRV . ♦ ^ 

■\ '' < ■ 106 ■. * \ ^ 

ERJC \- • ■ ■ ^yii:- . . ' 



^ Flipping the square about the diagonal through R and T results in 

RSTV = RVTS . 



Lesson l^i"3 * 

r 

Many students are not aw&re of the agreement that Noarth is always 
placed at the top of a chaarb. You should point this out before assigning 
the exercises, • , ' ' 



Exercises - !Page lU-3» 
1; ^(a) North 



Kast 



(b) 


West 






io) 


South 






CB 


and CD 






ia) 


m Z COB = 


60 • ■ 




(fc) 


m Z AOB = 


30 




(c) 


m Z J^' = 


120 





2. 

'3. 



- • - .1 

Fold ahd^crease the f)aper once. Then fold the crease back on itself. 
The creases vill be perpendicular to each 6thet\ » • 



LeBBon, ih-k . 

Class discussion - Page Ih-h. 
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3. 


" (a) 


ID EA « m 




(b.) 


Isosceles 




(a) 


Yes 




(b) 


Yes 




(c) 


Yes 




(d) 


Yes 




(e) 


Congruent 




(f) 


A rhombus 






P 




Kxercises - Page lif-^ta.. 
1. (a) and (b) 




.(c) 



(1) -MA i because it is, given that point M is the midpoint" 

(2) Z AMP ^ I BMP ba?ause both angles are right angle's.. 

(3) MP = MP' identity.^ 

(h) A ASM = A BPM by SAS. 



108 




' 7 



(c) .Yes 

(d) A right angle. ' 

(e) A right triangle. 



ERIC . • ' -^/jQ 




(c) Tangent 




3. BRAINBOOSTER. The 'path of point C . will scribe a ;s4mi -circle . 

<• -1, • 

Lesson iU>6 * 

Class Discussion - Page ih-G. 

\ 

The answer .to all questions is yes ; .: 

The paper folding in this section provides the students with first hand 
experiences in seeing that the medians, angle bisectqiti, and altitudes of a 
triangle do intersect. The construction of medians 'angle bisectors, and 
altitudes with ruler and compass is difficult to carry* out accurately enoiigh 
to achieve the purpose of the constructions. Paper f^plding provides a quick 
and simple means of finding these lineS. 

Exercises - Page l^-6g. * 
1. (a) DM 

(b) CM 

(c) GE 

(d) CF 



2. 




If the constructions are done carefully th^biseptor of BG ; the 
altitude from A to BC , the median from A to BC > and the 
bisector of I A will all be on the ^same ray AD * 



ERIC 
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3» An imcoxmtable nwnber of flip axes/ 



CB corresponds to 



DE 



CA, , corresponds to DF 



Sa cgrresponds to W 
L c corresponds to L d 
L b corresponds to 
Lb, corresponds to 



L e 



L t 



5. - ' (a) "^A ACB = A ACB 

(b) A ACB = A BCA 

6, OA I OC 




The triangle is an isosceles triangle. 
8. Center - 



\ 



3 . ' s5 



*) 



corresponds to 
pB oorresponflte*to 



^ ,b corresponds to 
^ c corresponds to 



* 5. 

6.i 
. 7. 



(a) A ACB= A ACB 

(b) AACB = ABCA 

OA _[ OC 



FD 



AC ^W^rresponds to 

^ a ■ corresponds to Z e 



Z d 



Z f 
— r- 





A li^ombus. 



8.' 


.EquidiBtant 


* • 


9. 


One 




10. 


* > 




II* 




• 




(b) Segment 






(c) Segment 


CM 


J 


' (d) Ray ^ 
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Teacher's Ccjnnentary 
Chapter 15 - 
MASUREMENT 



• ^ Jhis chapter is divided into two general categories 2 
Xl) physical measiirement^ 

(2) exact geometric length. J 

Many s-^ents atill have difficulty|jeading rulers* Ve hope that the 
student viU gaia this skill early in the chapter. We also hope that the 
student vill recognize that all physical measurement is approximate ♦ 

* In the last part of the chapter the concept is that ve can imagine 
exact lengthy of geometric figures even though eitact physical measurement 
is impossible** It is through this concept that ve are led to the need for 

. scire, of the irrational numbers. These ideas introduce the next chapter, 

/•RealNjimbeVs". 



Lesson l%X m 

Class Discussion' - Page *15-1. . - 

His rope is 20 yuks long. 

His'rope is 60 ^snuks long. 



Exercises - I*age 15-la. 

Be sure -students know that they should 



use the zero mark* on the ruler as 



Segment 


' -Euler A 


Kuler B 






Euler b 


jn AB 




10 




■ 6- 




m AC [ 


6 ■ 


15 


9 ' 


/ 21 


m BC ' 


> / 7 


18 


11 





Lesson 35-2. 



15-DC-2 



Class Discussion - Page 15-2. 

Segmerit^ AB is more than 2 inches long but less than 



inches long. 



Is the length 'of segment AB closer to 2 inches or 3 inches? 
3 inchesb. * 



.1 . ' . 

Is it exactli 3 inches" long? 
X 



No 



- Exercises - Page 15-2a. . ' 

1.- (a). Each unit segpient^of \rxller B is divided ii>to* 2 parts; 
and each of th6se p^rts is 2 ' inch,»lpng. > ^ 

(b) Each ■ unit .segmeht of niler • C is divided' .Into k parts 

- ' ; ] . : 1 \ * - . 

' ' and each .of these'^pacrts is ' inch' long. ^. 

(c) . Each iifrtt .segme'ht of ruler "D is divided irSx) _J&V . part's 

. .V - \ : ; r y 1 • . ' J — 

and each of. these parts 1^ • B,- inch long. *^ 

«. - * * ■ ' ' " , ■» ' 

- ' ^ r' ' '-'^ 

(d) i)a.ch uniH; segment of rul^r E^is divi'ded into l6 parts 

: ' / -1 

and each: of these parts is l5 inch long. 



e. (a) 



Ruler 


Length of CD 


A 


3 • 


B 




C 


■ ■ 


D 




'E 





(b) Which ruler is least (precise? ^ 

(c) Which ^ruler is mos^precise? E 



J 
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•Class Discussion - Page 15-3. 





i- ' 






0 

» J • 


7 

S = 


^ z 




2. 


8 . 
5 ~ 








9 

2 *" 


1 1 




Exercises 


- Page 15-3a. 








- 


• 1. 


3 J = 


3 


+ I- 


3. 

« 


p 5 _ 


2 






3 ir = 


12 


* r 




H 










15 

T 






H 


21 
.T 




2. 




It 


^' 1 . ' 




'1 = 


,5 ^ 


1 

9 •■ 






12 
3 


* 1 






T ^ 


2 

9 




"h 


3 








r 

50. 

' 9 




. Exercises 


- Pagi= 15-3b. 


• 




t 




1. 








• 

' 3/ 


2 2 • 
12 f + 17 1 = 
5 5 
















1 


• 


2. 








10 


Q -5^ = 
^10 


10, 



Exercises - Page' 15-3c. 

1. 7 I + It J = 12 J ^ .3. 15 J + 20 I = 36 U 



2. .5f.l2i= I8j_ k. 8fH.l|= 9^ 
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er|c 



■ i 'V' i " * 6 

. 3 . ^ V, 7 

6. 14 3 



2. 


•A'- 

56f - . 


. 6. 


3. 




• 7. 






8. 



2 
9 



Lesson 15-4 * » ■ 

Class Discussion - tage 1^-4. o ' , 

I. No ' ■ ,' "i. Yea 



3 



Kxerclses -*Page l^-lfa. ; , ^* 





- ' A • 


























3^ 


1 i 
+2 



m AC «j 1 



8 • m AE « 5 I - I 



m AE «r g 



m 5e R» 2" 



m BD 
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Lesson . ^ 

Glass Discussioji. - Page 15-5. 
1* *(a) m M » .9 



15-TC-5 



mACft*' 1.3 



The students may disagree on le measures of these segments. Th,ey 
may vish to Ijrgue as to which is tn closept m.ark. Take advantage of 



such an opportunity to point out 
instrument- i^ subjective and often 
hi4 ins"trument» In such cases eith" 

The perimeter of A ABC = m Sb 
. The pe^rimeter of A ABC ^' 
' The perinfeter of A ABC 



the teading of any measuring 
jpends upon Jiow the ohserver, "seeq" 
measurement ip acceptable. 

m 55 t *^ ^ - 

+ ' w9 Hh 1*3 



(b) 



m HJ «y a>S 

mi?** 




imeter of A EFG « ^.''.7> 4 •■XvS . l%h 



The perimeter 

The perimeter of A-EPd * 3»3 



(c) %ch of these" pairtB -would fee. one ; ;)ne7hupdAed1^ . of an inch* 

(d) £acK part Wouia one^ : one thQUfl6i|dtli .of *&n' ipch\^ 
It would ndt fee posslMe ,tQ read si^ii a ridesr* " 



Exfercises^ - Page 15-5b# 
1. m AB g» 1,0 
. m BC « 1.2 



m AC » 1.9 



2». m EF « 2.3 
' tin 10 5» .8 
EG « 1.7 



m JK ^ >1«5 
: mnl ^ 1.2 



m-JLsi?' 1.0 



Lesson lg^6 . - - , ' * 
Class Discussion - Pag« 15-^. 



i ^ 



Each \init centimeter has beenjaivided into 10 parts. 
Can we vriLte our measurements in decj^l fQrm?^ ' Yes 



4y . 



Segment 



AB 



CD 



AC 



iiength" in 
inches 



Length In 

cm' 



1^ 




Withbut npasuring, hoif" long are ^C,. 
AD, and 1 '3*7 cm 

Without measuring, hgw long is AO? • 
'1^5 cm 



..ERIC 



• ^^"ttlthout measuring, how loijg' is DO? 3>5 

AB is 1 'inch long .and ^ a5 is 2,$ ^centimeters long. 
About how many centimeters are there in 'one inch? 

' * ' cm s« 1 inch 

]^zc*x*cises - -."^age 15-6a« ^ ' ^ 

1. m AB ^ Iftl cm * - ' 3 . m ^ 3*5 cm 

mWi^ l.h > cm 1 . mW,^ h.k cm 

^ m AC ^ . c^ ' , m XZ ^> cm 



m wr *w '6»0 cm 



2. m 1^ a,9 cm U." * m W 1.8 cm 

.mQR» hjj cm^ • m TO ^ . h.J cm 

ffi ?^ as 3.4 cm ... ^ m IM ^ 3>0 cm ^ 

m as 7.1 cm m Si «s . 3>0 cm 



Lesson l$-7 . " ' ^ * " 

Lessons 15-7^ 15-8, an^ 15-9 ^consider conversions of units within the' 
British system and within the metric system. 

We have taken a. functional and graphical approach to conversion to' 
reduce the confusion of whether to multiply by l2 or divide hy 12, ' etc. 

The graphical approach gives the student an easy method for converting 
units. We hope to establish the ideas of conversion through this visual 
approa^. We are not attempting to develop^j^Vl:)igh degree of proficiency* 
Resist the temptation to supplement these sect?^ons with "drill" exercises'* 

'Class Discussion Page 15-7a. ' * ' , 

IPo change from feet to Inches you multiply by ^^12 r 
Write this functioi\ in arrow notation: ^ f ; x 12x ♦ 



Do you get 36 inches? ^ Yes 
.2 feet = 2k inches 

3 i feet « inches 

1 ^ feet = 21 inches 
3 

9 inches = ^ feet 

- li ■ 
18 inches = 2 feet 

pi ^ 
27 inches = y feet 

P 3 _ 
33 Whes-==- 1? te'et 



48 inches = U • feetr- . 

45 inches j 

. ' 1 

3 inphes- ^ - ? ' feet 



H /feef^'-; 



You inuitiply the nuttife'er of 'fe^et "12. to^chatoge to number of 
• inches* * ' • >V * • - 

^ You jttultiply the number x>f inches by 12 - ' to change to humber 
' \ of teet* 

^ Exercises*-^ Page i5'*7*5« • " ^ • ' 

!• (a) 2 I feet't= _27_ inches 

(b) 3 I feet = k2 inches . ^ ^ ' 

(c) ^ * feet - 9 ijiches 



*^ (d) 1 I feet = 1^ 



inches 



/ 

(e)'"!^ f eet = 1^8 inches 



12f 



2. * (a) 18 inches « ' 2 feet 

. 3 

(b) * ,Unch^s = y feet 

P 3 

(c) 33 inches - feet 

. 3 

(d) 21 inches = ^ fe^' 
, '1 

(e) 15 inches = ' feet 



Lesson 15-8 « 

Cl.ass Discussion - Page 15-8 

1 yard = 1 *3 feet 

2 yards ^ 2 *3 feet 

3 yards = 3 *3 ^ feet 
k yards = h • 3 feet 
5 yards =s 5^3 feet 

« X yards = x • 3 feet 
f : X -^_3x_ 

Exercises - Page 15-8b 
. 1. (a) k yards = - 12 feet 

(b) yards = 7 feet' 

(c) ?! yards = > 23' feet 

(d) 9 yards = 2? feet 

(e) 9 yards 27 feet 
• (f ) 8 • yards = 2k feet 

(g) ^ 3 yards = 17 feet 

(h) 3"^ yards = 19 feet 
2 i 

(i) 3 yards = 7 feet 
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ii) 



8 1 

.3-. yards » 25 " feet 



2 ' 



^li) 'kX— yards = 2 feet 

1 ' 

(l) 3 yards ^ 1 fdot 



15-TC-8a* 



2» (a) _You multiply the number of yards by 3 to change to number 

of feet. • ' . I 

1 I 

(b) You multiply the number of feet by J to change tt) number 
of yards 



Class Discussion - Page 15 -8c. ^ 

1. 1 J yards « feet = US , inches. 



2. 2k inches =i , ^2 feet = | yards. 



33 inches* : 



2 J ^teet* = - ^ yards. 



The reason for this problem is to show the student that it is very 
difficxilt to read the graph to ibhe' required accuracy.. 

You^mulislply the number of inches by. 12 to change to ntinber 
of feet. ' ' ^ ^ ^ ^ 

33 inches = 33 • 12 feet 



"You multiply the number of feet by 3 to change to number of 
yards. . , - 



33 • — feet = 33.* ^ 



J yards 



33-i--i- 



11 • 



11 
12 



1_ 

12 
4 
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1% 



i \ • V . - BcerctW - Page 15-8d. \ * ■ ' ; 



15-TC-9 



\ 

. , inches ■« JT 




' , Before "b60^ning this les^ d^*^ ^® chalkbo^5rd a segment more than 
1*5 metjps Ijong, Have studen^ *mark^Jdff their 10 <im segments op this ' 
<^ segment. • * *' - * - ' * 

Cla^s Disiu^sion - Page 15-9€f/' ' ;\ . • - 



1. 


10 




2. 


10 




3. 
5.. 


10 

loOq 


i 


6.' 


•iO;3 


























»'i 

100.\ 




'(b) 


10-2 


\ 9.' 

I 


■ (a) 


1600 


V 

> 




1000 




(■c5 'io'3 



; fi- 



le, :;(a). -^right- ' -^ 
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829.1 inm ^ 
(4)^SlJ^#3 ran 
'•(e) ,3.lHl ran 



2* (bp 1.26 ^ cm 

(c) .28 cm 

(d) li^3.72 cm. 
j^(e) 22.7 cm\ 

(f) ..09 ^ 

3* • (b)'' 3^1 cm ' 

(c) 820. cmX^ 
, ' V(a) ^ ^6.JPca* ■ 

(e) 1250 cm' 
; if) 2.8 • cm 



If. (b) 2.37 m 

- (c) 5.Wl m . j 

' (d) .1^7 m / 

(e) 1.98 m 

Lesson 15-: 




ClasV^QUspion - Page 15*10a, 
2, 1^ |»3 =.11^ ^ ft. . 



A. 27.i»2 



^ ft. 



5. 



I6i 



6. 



IT. 



(c) S50 a 

(d) MTo m 

|(f) 27,206, m. 

(t) 1^.021 )an 

c) 1.9319 lott 

d) ^il^8l^^'' km 
ie). 8^7295 ^ 

) 10' "km 



The-S^reis ^ 33 ' feet long. 




2300 mm 
(| .llf729-fkni 

1,000,0 
(cl te.028 m^ 



130 " 



6. 100 

7. 1^3^.3^ cm ' •,• v 

••i-, 



8. 

9, 



10 

> .. 

6^58 
68,58 . 



cm 



I 502.92; 

1 

. li . ■ 2 • 5Q2.92 =: 1003..9; 



cm 



|bcerciB68 • Page 15-lOd; ' 



* 4* / 



I:. 




Z 20/ cm • 



.(b) P*«'2(i ' ' 
P 2{ ^ + 10 ) 



15-TC-lOa 



I- 



Inches 



m ACl^ kS < inches 
m BC .g^> ^2 inches 

' (B) « . P = m AB + m,AC -f m BC ' . ^ • ' 

: \:b 2'. ^+ ' if^s-^ + 3^ 

P ' la * inches 






A: 4' 



Lesson Ig^'H^ 



' 15-TC-ll 



In, ail angle jneasurements pemLt an error of + 2 degrees to allow 
for thickness of linfes'and inacciiraciefe in classroom:. BrotracJtors. 

Class Disc^sion - ?age 35 -lib. 



3« ^ dTZ ac f= A50» degrees. 



3. , m Z ac f 



^'•:feottcan of Page\l5-llb* t 

. 3f ^ m- Z y *,130 • degrees ^ 
li-. tt>^x + ihZy *.l80 degrees * 

* /ibcercisps - Page 15-llc. 

I A, rala ^ ^25 ^ ' s ^ ^ ' 

"I m Z ft 155 * ■ i 

Z a ancl Z^^b are callecl supplementary , 

' • , (b) m Z a 5^ k3 

' Z a ai^ * Z b are called supplementary , 

' (c) m Z a ft 80 
. . m Z b ft. 100 ' 



* . ^ ^ . ^ ^ ^® called supple 

(a) m Z p ft - 10 

(b) . m Z s ft llfg * 

(c) m Z t ^ lio ^ , 
. (^) Z p and .'Z t 

-3,; (a) m Z X '60 ' / 

(c) ' m Z E ft .80 ^ . 



73 



(b)/in Z s 

. m Z t ^ Jl07'* 

m Z p « 



107 



107 



m 2 q , 

i;i Z u 
m Z V 



73 



73 



-73 



Clase Discussion - Page 15- J2. 

(a).^ 12 -feet 
{b) 12 35^et 

2. (a) 



, (continued Class Discussion - Page 15-12^.) 



ly 
2. 

3. 875 



35 * 25 



375 



' 5Q0 'sq» feet 
Jf the tiles^are' each 1 square foot, how many* do we need? 500 



A rectangle with all its sides the same length is called a sgfiare \ 
2 ' " 

A(Bquare) = s 

^ - * - , 

The area of the sqviare helow is ^9 ,' sq, inches. 



.ERIC 



1. A = • 9 

\ k ^ 126 sq. ft. 

2. , A = 17^ 

A = 289 sg mm 



h. A a 63 - 10 
' A = 53 sq. ft. 

5. BRAIKBOOSTER. 

2 2 

Ttotal Area = a + "b + 2a"b 'square 



ixnits 



or 



(a + "b) square units 
I 



3. A = 9 

A = U66 sq cm 

lies son 15rl3 > 

Class Discussion - Page 15-13 • 

A J+-sided ^figure vith opposite pairs of sides pgjrallel is called a parallelo- 

f 

1. AB, li /. . 

.2. BB^ 
5. » a rectangle 
6; AB 

If. . 

8.. M 

9- .'Yes 

Exercises. - Page* 15-131). 



1. A =r 20* 13 * 

V 

• A 260 s<i cm 

..2. 'A * ^'M5 

"A s= 135. sq^ ft. 



Class Discussion - Page 15-13c« 
.1 



Exercises ^ Page 15-13cl,^ . 
(a) A = ibh 

A = 58 J sq. in. 
(t) A = ibh 



2 

A = 4' h»6 ♦ 7.2 



A = l6.p6 sq 



cm 



Cc)- A =|b h 

A-i 5S -2? 
A = 6 i| sq. yds,. 



/7 



2. (a) A^gj^^g^j - A^p^jQ2elogram) ""'^(triangle) 
^(sharfed) " "^(rectangle) "^(triangle) 



A(3baded) = ^3>p6 Bq .cm 



- Lesson 3^1^^ ^ - - • 
CO^ss- Discussion - Page • - 

'in ^ fts 5 

If ve 'add the length of the Wdes.ve feet ^ 

No, this, doe^ nat vork. 
^ •If .we ^multiply the^ length of ^ the sides ve get 
Noj this' does not work. f • , 
Does (9 -f- 16) ^ 25 %' Yes 



J12 . 



i ' 



Exercises Page l^-l^lc. 

!• (a) 12^^+5^ = • ihh"^ .£5 ■ 
. 12 ' -ir 5 =^1 169 . 



(li) m ST ft* ' 13 \ • ' ; ^ 
(nvSf^^ ^ 169 ' • ' V ' 

(c) Yes/ 



2: * (^j . 25^ +^ 229 - , +. ' 
■-(I)-)-. m-AE '- 17^ 

- (<x): W , . -■ ." : •■ 



' ^. ■/ I II ■Aiiiwi^*** 



Yes 



ERIC 



f 136 



* fry 



^. ° (a). 7*5^ 1- = 56.25 ^ • 

* J — ^ — * * 

' (b) mK?W 8.5 » '/ 

^— — > » > 

(m"^)^ « 72.25 • 



Cc) -Ye^ 



5» (a) 4. 20^ 



— T^""^ — ^ 

(c) Yes 



Pre-Test Exercises 



4 



17 



2. fa) 2 



13 



29 



■3.'. (a) 1 i + 5 - 



(c)"2iV2il 5^1 



12> 




• - (i>) ' 3 |,>*-6 



^ 7. 



2l| 



5f' .J[a) xs^AB^ 1 



.1^ 



(b) m AC"*^ 3 1^ 
fc) -fc BC 4 



(di m' BD ft* 3 5* 



(e) CD 2 I 



6. (a) 2 I feet = ^ 30* inches 



(b) 21 inchee 



1 3 



feet 



! (c)* 39 inches « \3 r . fept 



■ ' ' jg- - - inciies'^ ' ' 3t .5 - cm (exactly 38.10 cm) " 



(eX 17 fee.t,== 5'| - yards" 

'*(?) 9 1 yards « , feet 

(g) U8 Inqhes^ = 1 i yards 
^' ^ 3 



'>.\V; t.- ; ^v^) 3.^ cm «. 39 nan , ; 



"7 



/ 



{,•£) ^938' Dsn = 2«938 . a 





\ (a), a. / a W degreefl , 

\\)) m Z b « 1£5 degrees 
(c) m Z c ft< 6Q degrees 



^ ^ and ^ d , are suppiementary 



:^.'^;..10. (a) A = - 108 Bq, ft, ' 



(c) A = 90 ' ' 8q 



cm 



Test 



' 1. 



(.rf.if 



.w .f r. — w ...... 

\.2. • (a) *ff| = I 



^. ;(a).,?|+,l 



.1 



Xa)"; m AB « 1 | 



(b). la AC 2 I 



(c) m BC « 1 ^ 



(ti/ m CD « 2 I 



(e) BD « 



X5-TC-T-2 



•} 6* (a) 3 I feet ^^5. inche^^' - 

. (b) • 33 inches 2 | feet 



^<c) 12 inches ^ 30 ,cni (exactly ,30.1i8 cm) 



(d) 5 I yards > 17^ .^eetTf 



(eOs^9 ^eetr = 6 J yards ' 
(f) '2h incSes^^a*^ j * yards 



mm 



7i, (a) l»-.2 

525 X-^ . '5.25 m 

(c) 1,^ m = 130 - /cm 

(d) 7.3 tan '= .7300 m 
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•lUo 

148 



i » ^ y 




8. 


' (a) 


* 








(b) 






• 




■*(c) 


-m Z c «s 25 




r , 




U) 


4> "b and Z _c_^ are supplementary, 
7 \ / 


• 


f ... 


9. 


(a) 


A 136 • sq. ft.' ' 








<> 

(b) 


A = 207 sq. *ft. 








(c) 


A.= \ 66 i sq -;cni*' ; * 




* 



St' 

X 
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Teacher* 8 QgjSintary * I6-TC-I 
THE NIMBERS 

" y 

In this/^apter we have taken a geometric approaW'to the development 
of irrational Wiare ^roots. There are at least Wo reasons for this approaph^ 

Cl) Historic^ly, t^e^ncept of irrational square roots came about 
fr6m they consideration of ♦the exact length of \he diagonal of 
the square, 

(2) We hope that, a geometrical development ^will convince the students 
thj^t these numbers do Bxist^ and that It is possible to locate 
V them*on' the number line, ^ >v 

In Chapter 17 we will take a brief look at the solutions of equations. 

1 2 ' ' .... * 

Of the tyge x ' = c ,^ where c i« ^any positive integer. ThjLs chapter 

^>j:^v±tes' tti 'background for solving > this equation. 



Claas Discussion 
2 



^1. 



^ > 16 
- 36 







V 










^ = 2 




= 3 




>^= It 




= 5 




V3^ = 6 


3. 


(a)\ ^ 




'(t) \ , 3 . 



Page 16- la. 



9'- 



81 



10 s 100 



11 



T 



;i2a 



169 



^ = 7 
vW = 8 
VST = 9 

'•/lOO = 10' 



15 = 
16^ = 



196 



f . ERJC 



lh3 



,;>■ v 5>f' (a)' . 
' ••JSc^fcliftesr. - Page 3.6-le. 



2i '(a^' ". ygf 'V : 



,(b)' Lli. 



Lesson 16^, ^ * 
' i.:': (a) -3:.= . ' 

2.-' (a) 'S- =. • . 

' -(b) 5^ = '"29 ■ 




3. (a) , 6=; ; »^- ■ 

i ,'89 {^^- = ii9 



5. 



(a) - No 
.(V) _No 



7 



T. (al ' Yes ' 
^ (b) Vjo_ ^ 

(bK No ^ 




■ -9. (a) " if 

(br "No 



10. 



(if) =5 

(a) V5 ■ 

(b) ■ Ho 



(c) i^f = 6 



>erJc 



JLi; (a) Yes 

m :■ 8 . 



. - I. 



18.' (a) {^f. = 10 

I- • ■ * 
Exercises ' - "Page l6-2d. 

X, (a) ■ 

V . - (b) • Vio 

\-(o) m 

V. (a) Vlg 



r 



2. (a) Jl_* 

(b) :12 
; 22 



■3.. (iC^ 
> (brZiilf 

: 

■'.^ te),._55_- 
(f) ^gb 



V- 
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5las$ DificuBSion,- Page l6-^b. 

1. 



Hwber^ 


't = i • i 

Write p if Rational 
or fir if Irrational. 


— 1 '1 — • ' 

a.jt./i\a\/^onai > ^ 

vriteTh^rii^tjegfer'^a^e *• 


















• ' * i \\ ' 


4 

1 






>^ 








I 


• 
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11 




!■ 






R 





2« 



(a) 


left 


(b) 


left 


(c) 


< 


(d) 


left 


.(e) 


left 


(f) 


< 


(g) 





and 



% Ta) left 

' vjc) <^ ./ 
* „<dX 5 
: (e) < 

I 

^ \^) A ax3d 



(b ) > ' - 
(cj 3 - and 



a&d 



*^ Exercises - .l6-3d. 

1. ' ■ ' . ' 



Huniber 



759 



>?rite .K . if iRatio^al 
or I'^ if Ii3:^tional. . 



I ^ 

R 
I 
R 



I' 
R 



2^' 



If Rational " »^ ' 
write the integer, name ^ 



(5) 
(b) 

(d) 



• 2»/ 


* az)d 


. 3'', 


, 3 ■ 


atld 


1^ 


6 


dnd 




^ 1 


.and 


2 


1 \ 
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" cA^B DiscuBSion - Page 

r 

I ....alvays- opposite to the right angle. 

/ • ' 

{ ; PR is' ^ iinlt8> 

^\ 16 b xmits; ; 

2 ^ p ^ 

Example 1. Foi' the right triangle above a = 36 and | 



a + b = c 
'36 ^ \6k, ='0^ 
• , 100 = 



c = -/iSo ' 
So:^ c '= 10 ' 



2 



Ebcample 2. ^ For^ the right triangle aboVe a = , h and 



2 ^ 2 

a + D c ^ 

^ ^ + / 9 =^ 

■ .13- -c^ 



1 ■ 



er|c • - ' • - " • 1;}5 



^'fexerctses - Page l6Al}. 



.VP/ 



V. 



2 ' 2 



s c 



2 
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2 / 


2 

5? c 


0 " 

y 






« c 




J 

a -f 


V 


V 2 




_ 


r- 


' 2 

=/ c 




9. (nj BC)^ = 1^ 

• ' (m BCr =2 . ' 



m 



BC = >^ 
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Lesson l6-6^t. 



Som^' students may have forgotten additiQn of integers '^fsing .ar2X)WS on 
th^ nuiub^r line. If^so a review of thia is appropriate at the begin- 
ning of this, lesson. * * ' , \ 



^' ^ 'Class Discussion -;Page l6-6a.:..\^- 



^ ** - Is ;ilie? poi^t. narn?^? * '/j_No_ 

/2 .+ y5 'is between what two square '!roe)ts? TlJ and 1^ ^ 



'Page'l6-6b. . 



V5 + = v^. 



1 

- V 



• * 



Do all of these come- out*to points that «re named? Yes 

^ ^ ' * * * ^ 



•I I * 
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■■-^" V; :.iStercii68 - -Page i6-6d'* '" " ■ ' -"• ■ • ^^-OB-? - 
, 1.- (a)" -Ho I , ^ , - , ■ ■ . ^ . . . 

' / (b) Yes - ■ , ^ . - ^ . 

V"".- Cc) Wq ■ . • V ^ I ; ..^ ' 

• .- ' - ^ ...... .•• •• 

• Yes. 

V- • (ey-- Yes , 

.» ' 

' 2. (a) >^ ■ ..- 

> v.; ■•. ' (t>) ^ 

v' '(c)' ' m 

^♦'^'V ■ (a) < via 




(a) ' 

(b) ' /-So 

Ce.) 

(h) , V§7/ 



Lesson l6»7> ' , » • * 

Tre*it this legson primarily as exposure. Only a. very modest amount 
of performance is expected. ' * / ^* 



Class Discussion -Page l6-7» 

VJiat is thi=0 name? k 

«, *■ ■ 

Page l6-7a» * ' * " 

v *> 

>^ =: V 9 . > 2 



15^^ 
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ibcercises - f ag§ l6-7a* 



. 1. 



(a) ^ = /T~'~r" 

(b) M = A. • 7 ' V 

(c) V30 * 2 

(d) V55 =: / 9 « 5 . 



2. (b) ' ■/! = V'6 . 7 
■/E ' ^ = -M 



l6-TC-7a 



(e) >;5lf = 7 9 ' 6 ' 

= 3 • V5 

(f) = i/ 4' lo' - 

. ■/I+O' = 2 ''vlo 

(g) = V 25 '3 

(h) i^ra = V 16' ♦3 

^ ■ M = M . V3 ♦ 

M = U • ^ 



(f ) ^ ' /l2 = V ^3' ' 12. 



(c.) >(5 • ^ = y B ^ ♦ ■ 11 



= 2 • 



/ 



(<!)_ I'lo • 1/3 = / 10 > 3 ^ 



(e) • 75 =f T^'2 ' 8 



(g) 1^ • •/32 = / 2 ♦ 32 ~ 

1^ V V32 = _JE_^--\^ 



J 



ER?C. 



lesson 16-8. • ■ - ' • . TC-16-8 



V 



jiegative integers are necessary in order to subtract Integers. Likewise, 



negative irrational numbers are necessary for subtraction.^ ^ >^ 

X 



It is recommended that^ the teacher review subtraction of integers on 
the number line and the concept of rewriting subtraction problems as 
"addition of the opposite".. * ' • ' , 

At the b.eginning of the lesson distribute only pages l6-9 and l^-8a. 
Distribute the o^her pages after students have completed Prbbiem 3/ 

Class Discussion -Page I6-8. 
k. ' (a) PointNl 



(b) Point 'B 



V (c) Point C 
(d) Point p 



6. ("2) • r2) = h 

8. ^ (a) Yes ' ' ^ 

(b\ of 9 \. ^ and" Jj^ 
9;^ of' 16 ? Jj_ and 
/of 25 >? and 
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Lesson 16'^ . 



The need for rec'iprojdals of irrational. square rpots leads to the 



consideration of '^rationalizing" deiabmina*^(5rs* iViS throii^ tm.5 technique 

that we locate reciprocals on the number line. It is this concept we wish 
to emphasize. Proficiency tn* xationalli^ 
T^e^H^ijJs skill as exposure only* 




• Class Discussion' A Page i6-9b. 

. multiply it by one? 
V • • • change the number? No 
» V? • V? is 2 
" V3 * >^ ^ _ 3 

• Exercises - Page, l6-9e» \ 



denominators is not expected. 



No 



1. 



2. 



Construction for 3 fchrov 



:*7 . 
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.r.*' . 8.- (a) ^, 



2 



(e) 



(f) 



• c 
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1. 



16-Tc-io 



Lesson l6«'10 » * * • 

The teacher should hav^a supply bf small circular .^TDjects a val labile , for 
students wh^^o not havi coins, ^ 

3*lh, 3 Y > 3 are all just approximations of n ♦ The choice 

* of which approximation to use depends upon the circumstance.s of the applies.** 
tion. The student , should gairt experience using each of these approximations • 

' Class Discussion - Page I6-IO. 

This point is a little to tlie right, of •* 




their number line? Yes 



On the number line *on page .16-IO you used the diameter of 
the coin as your Unit. ^ 

The circumference the circle is a little more than * 
3 times longer than the diameter. 



10b. 




Rough ^ Close 













ft.. 




ft. 


P' 


, r 
m. 


15.70 , 


in. 


2k 


cm 


25.12 


cm 


21 




^ 21.98 


yds. 


.7.8 


in. 


8.l6i^ 


In. 




in. 


IO.OU8 


iri'. 



\ » 




1?9 



Class Discussion - Page l6fll. 

Ilow many of these, squares ate there? 68 




>K many 9? these lightly shaded regions are there? 



So a^bout how many unit squares does this |jake? 8 

\ 1 ' " * ^ 

• a^ut ^ o^ a unit ^uare. How many of these regions 

So about ho^ many unit squares does this make? 



gjuares is 
Ku^b^ of ligh-^ square's is al^ut 

unshaded yq uares is about 



33ie area of the ci:i ^(^le ife 'about 



68 



8 . 



*2 



Area of thia sTpuare \^ k* (5) 
Aiea of this square i\h • 25 



Area .of this squarte » \100 ^qu^^ units 

^5ore 



• iiwra or less than the area- of the circle? 



Here we need to interpret ^he ferea of the "inscribed square in terms of 



the radius of the circle. The xadius of the circle is i .the diagonal of 
this square so Jt is necessary to use the lythagorefin Theorem to find the 
areVof the square. . 

f }0 



\ 



» ♦ 



/ 



; \ 
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■■■ \ 



1/ ^' ^ ' square = 



iS-'TC-lla 



iif. 



Area^^oJ t&L^ square ^ 2 • . 25 ' ' 
Area' of tMts squaljie = ^0^ square units 

' • more or lessr .than the area bf th^j circle? , Less 



Page 16 



. ^ \ , 3r^ v3> bf ' \[ 

\ '> * ^ - = 75 , square units 

units you got by countiijig? Yes ^ * » ^ 
too big or too small? \ too Hfmall 
verylmuch too small? . 1^ 



v.. a little more than 3 ? 

A( circle )•'= « ^ 
y?A(circlej'-3.llf.(5)^ 

,;■ 'A(circle'j) ^,3.1»^-25 
A(clrclel-" ^8.^0 




Exercises - Page l6-llf 
2 



I 




1, A s r 
A^S.llf 
A 3.1k • 36 
A » lli.Ok squaa# feet, 



\ 



161 



ERIC 



I' 



\ 



\ 




• If r«i= , 21 inches 
(b) A ':rr r^x/ ' 

A « ^ •24 • 21 ^ 

^, . 

y A' 22 • 3 • 2 

•V ^ \ : ' 

1 *A 3386 s^^are incfeeg 

- • • X\ 

J •■' 

^^st Exerolaps - Page l6Jj^-l, 







(c) 




(e) 




<li) 


* 


(a) 


2 
a * 








2? 



2$ + 36 = c 
■ 61 =. 



\ 



\ 




= c 
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8/^ A «;t 



A « 22 A? 

A «s 15!^ \fiq. in. * 



9^" 'C = jr 

C « i^T.lO' In., 
16 ft. / 

Test - Page a6-T-I* 
1. 



(b) 


1^ 






(ft) 








2 






2 

= c 










• ^ 

• 36 


+ 


81 


2 

== c 






117 


2 

=r C 



(e) 'none of these 

V 

Iv. ■ (d) /?0 

5*. (a).'>5o= gyg^ 

(b) V5 = 2^. 

(c) ✓iS = . 3^ 

(d) ^ = 2Vf 



t c 
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* I' . 



"6. *(a)' ^ = 



2^. 



3 



f • ■ - 

3 



(c) 



5^ 



7. 


33 




8. 


l6 


iixches 










A* = 


2 

7t r . ' , 




A 






,A ^ 








• * • * 

25^.31*- square f^t 


10. 






















22 v5 • < 












no ^ inches,''' 










4k- 



• • • ^ ' 



'4 , 



''^ /if 
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. » , , 17-TC'l 
Teacher's Commentary , . 
■ Ch^p.ter 17 
S\)LVIN(? BQUATIOHS AMD INEQUAHTIES . ^ * 

This cl\apter s\8|wsYwo ways ^of solving equations and inequalities: 
(l) by writing ^quiVl^ent\^statements, and (2) "by graphing two functi^e^ 

The main idea^ofVourse, is to help every student get the correct 
^ . \ ^ < ' % 

solution foil each eqviation by the method th^t is easiest for him. Some 

students will pro'fcftlily use the "guess and try'^ method for fairly simple 

equatiorTs\^ It is hop|d, however, that they will learn more efficient 

^tecliDiques yhea-they encounter more complicated problems'. 

Fpr*st)r]je stadcnt.s it will.be helpful to review the "box" method (Chapter 
8)'. They'shc)Uid<b'e*hliowed.to use "boxes" as lopg as they neeh them, 
f * 

apy^vfeijt, do» not' -insist that' students write moire t^an they have* to . 
J ' 1 " • * ♦ 
in order to solve equatio;:is. If they pan conlbine st^ps or do part or all of 

^ the work, mentally^ accept aoy method Jthey us^. Fonnal prisent|ttiojr> *the.^ 

'6<5eps*is no't t^ie*goal? getting the righi?- answe^';l'g , , i 

t%t. the^ idea of -Gjiecki^^^ihfe.^so^lUtion for each equation or 
ineqilality is'%mphasi2ed throughout the ^chapter. Hare, again, it is •not 
nec9?.s^,ry,.f03? students to wH^te the steps as formally as in the examples 
j'y**lf they^wrjlte enough. to be sure the splutibn is correct. ^ 



Lesson- 17-1^ |' 'ic* ^ \lr V * ^ ^ 



A. 

5 



. Cla^s .Discussion - Page IT^la. ' 

<3'+ ^1 =,7 i^ not a ^nife^^t^'fcemeyit.' You can make it true again 
ty multiplying fhe nymber^on ;the right feide'^ j^y ^ '2 ' * 

'(3.-** '^^) %■ "=^^{1 is, not a true statement. You can make it true again 
l?y adding ^ to the ?*ight sid'e. , ' ' ^ 

/ V ' * ^ ^) + 5 = 7 .-^ ^> 

. 1. (a) 3.- + 9).^lj. X}i : • ■ 

(c) ^9 (26 i 8) = 2-:'3ii ' ' ^ , ^ 
I' ' * '* 

(d) i3 • i]f+ h^) ^ 8 ^^/^O + 8 ' \ 

^ \ 



. ' * * ' • / 17-TC-la 

1 ; ^ undo pU|tt.iiJg on yo\ir^ coat^ take off yc^ur coat . Jo undo picking 
up a bobk,^yoCi the book dyn . To uijdo opening a door, you .shut the door * 

^ ' To Undo adding 5 > you add the 'opposite of f ' * . ^ ' ^ 

: To get .bacl^' to 3^ again, you add . t^o loti, sides. 

. On/the' right s^^e you .have 3 •* » ^ 

/ # * ' - . ' , 

2. 'You mjist add 16 to. >)0*:h^ sides. 
* • ** ' . * 



3. You add to both sides 



V 



x^ 0 = 6 ' 



^ • * , , X = 6 

^ ' i * To undo nUltipl:y'lng by ^ :;bu multiply^ by the repiprocal of ^ • 
, ■* . , To geC back to' h again, you multioly toth sides by ^ ,. 



• *^ O ft ' . ^ » •'i 

* Yc«l mulliiply both sides % . ' i 



I 



1. • X = 



5« You multiply both sides by/- U ^ . ' ' 

1 • X =^ Jt8^ 

In X + 9 = "3 , we add "9 to both sides. 

X - J2 ) 

In ~ X = 3 ^ we multiply both sides by rind learn that x - If 



If8 



ER?c . ' • . 



Exercises - Page 17-le. 
2. add. ^ x'= 8 



17-TC-2 



3. 


multiply iy 


1 


X '5 


Ic 
' 5 


u.) 


multiply "by 




X = 

* 


28 


5. 


multiply ty 


k . 


X = 


12 




add 19 . : 


< = 6 






7. 


multiply "by 


1 

29 • 


x^ = 


2 


8. 


multiply "by 


3 • 


\ = 


16 


9-' 


add 'h . X 


= '7- 






10. 


multiply by 


\ 

5 ■ 


.>x = 


10 


Ill 


add 9 . X 


= 27 






12.' 


multiply ty ^ 


( 

5 ; 


X = 


21 


13. 


4||tiply ty 


8 ' 

9 • 


X 


16 


Ih. 


add 50 . X 


f 50 






15. 


multiply by 


I 

2 ' 


X = 


0 



Lesson 17-2. 



4 



Students often ask, '^Vhy do I have to go through all thesf* steps when I 

can just see the answer?" In an equation auch" as 2x + 3 - 11 ^ they ^3x>"baMy 

see that x = "by mentally going through the smie steps that we* show on 

paper. This Is the time to write an equation like ^ ' 2 " *3 "^"^ ^ 
whether the solution is obvious.. 



/ 
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2x + 3 + "3 11 + 



2 ' . 



1 
2 



*ln 7y = ^6 , first both sides were multiplied by 7 and then 
waft added. To ^reverse the pipcess, add the opposite of U to both sides and 
then multiply both sides by the ^reciprocal of «T *^ ' ' . 

In + 5 ^ 15 ,^ first bAth sides were multiplied by ^ land then ^ 



vas added to both sides. 



|x + 5 



(Add 



J. 



7- 



15 



10' 



(Multiply by J- 



In ' 3x'+ '2 =5 10 , you reverse the process, by adding 2 to both sides and 

** * *^ 1 

' then multiplying both sides by- j . . • ^ 



5}c 72, = 10 

1 (Add 2 )/ 



3x 



12 . 



' (Multiply ty i ). 

' " / ^ « V * 1 

* In 5x + 2 = 22,, - you will add g and then multiply by r . 

' 5x + 2 = 22: •"• . ' ' ' / • " 
• ' * '5x F 2]0^ 
*x = U 



Jo check:/ 



(.5 • ^Ijr V + 2 := 22 
* 20 t 2' = 22 
22^= 22 



,170 



Exercises - Page 17-2d. * Check * 



1. 



(b) 2x + 1 = 1^1 ^ ^2 • 20) + 1 = 

2x = 1^0 ' + 1 = 

x = 20 * Multiply by j . . J^^^ 



-Q ' Multiply by — 



(c)'-5x+2 = 10 •Add_:2_. ("5 • -f) ■+ 2 = 10 

5x = 8 ■ ., . 8 + 2 = ,10" 



10 = 10 



i . V + - li - 'is * '21 "1 

^ ^ 2 - 3 „ ^ f "-T= 3 

1 ,-=12 '^^^ i. ' 4_:i 

X = 19 Multiply-by _6_. ^ ^ 



(e) ^ + 10 = 0 * ^-ir-^ + 10 0> 

^ Add "10 . . ; 

' ' . * "Un 

X = 10 - , ^ + 10 ^ 0' 

Multiply ^by- - 

X = 8 - 1.0 + 10 = 0 

Check 





2x + 10 


= 50 




(2 • 


20) + 10 50 




^ -"ax 


= UO 






UO + 10 a 50 




X 


= 20 






50 = 50 




^ - 15 


7 






+ "15 = 7 




Ux *+ "15 


= 7 , 






^ + 15 = 7 




l^x 


^.22 






22 + '15 = 7 






-11 . 










X 

4 


2 






7=7 



(d) 2x +'5 = 5 (2 -"O) +5 = 5 

2x = 0 ' ' ' 0 + 5, = 5 

X = 0 ' ' 5 = 5 



■ X = U 



(f) "3x + 10,= 1 
"3x = "9 
X = 3 

/ 



Check ^-^-^-3 

5 ? 



10 



= 2 



5 

'2=2 

« CB ' 3) 10 = 1 
"9 + 10 * 1 
' . 1 = 1 



Lesson 17-3 > 

For/students who question the idea^'that x canfiot equal 0 dn 
^ + 2 =^ ^ ; -remind them that K q " ^ " ' ^ ^ which is 

clearly impossliple . 



Class Discussion - Page 



To solve 3 • 




first add "2 t6 both sides. 



1 ' - 7 - 
X 2 — 



4 •! 
Next you multlpljr poth sides by j 



l.V^-'i^. i .1' 
3^. ^ X 3 2 



' In — 7^=- 3 = 7 i, you IcnoK that x cannpt, be ^ , because _1 



Finally add .the oppcw^ite of ^P^to both sides. 



.•*r. 



18 



" , „ . -^v ,. ^ . + 3 = 5 
. X + 7 ' - 



18^ 



X + 7 



+ 3 =. 5 



.Add the opposite of 3" to botVsMes; 



18 • - 2 



X + 7* 

' MultJLpy both sides by the reciprocal of l8 , 



• 1 2 , -2 1 



x + 7"-'9 . 



^72 



V:y . "^^^ thl^oppCSite of^^ [ t^Stoth sides • 



To check: 




X = 2 



18 



2+7 



'3 = 5 



. 2 +• 3 = 5 
' 5 = 5 



Exercises - Page lf-3c. 
•1. ' <a) 



^ - 2,^--^', and X ^ 0 




(4 ,= '3 



. 1 



) 



Cheak - 

'3 "13 
= -8- 

3'* 'l6 '"13 



(Add 2 to tbth sicles^r^; ^ 
(Multiply toth. sides " •) ^ 



1 . 1 



8^ • rTTT'"^ \ ^^^^ sides. ^ 

= 5 (Multiply b\th ^id 

X + ^1 = 8 ^ (If those *vo nu'-tterk 
then ^ :c g= 8 J) 
^ ' X ^ h (Add . to b^th' 



X 



- 11 . 
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s » 



> ! (c) X +29 =-6 ' 

(d) ' + 8 = 10 

% = 2 

_ i 



5 



(f) 



"17 
T 



1 
5 



V 



- X = U 
X = 20 



(g) 



^ + 6 = 7, and x/o 



eck 



• 5 



= "3 



'23 + 29 = 6 

6 = 6 




4 3 + = "1 



20 



. 1 -.17 / 



u ■+ 



1 17 
IT = T 



16 . 



17 17 
T = T 

^ + 6 = 7 
1 + 6 = 7. 



X 

1 

X 
X 




7 



ERIC 



^1 



Lessen 



T 

Class Discussion - Page VJrh^ 



f : X -* ax .+ 3 


Input 


Output 


1 


5 


• 0 


3, 




' i 




g : X 




Input 


Output 




"l 


0 









- In g : y 1 , * the output is always -^i • 

^fc^i&Tgraph of f : X -»2x + 3 intersects the graph of g : x "l 
for an input of "2 >, ^ 

t 

For the equation Ux + 6 = a , f : x -^ 4x + 6 and g : X'-* 2 . 
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r- 
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f . ; 


■ 
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X 














0 
































X 




i 
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r 




. The s61ution of the equation 6x.+ 3 = 0 is x=r-. 

In oi*der to shoV thji(^utput for an input of ^ , the Y-axls .would 
have to be 31 units long^ \ i * 
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Exercises - Page 




























* * i 


















t 










I. 3x + 1 = 1^ * 


























1 
























)X 


+ 


4 (a) f : X 3^ + 1 
























































it) g : X ^. "!t ■ 
























































■ (c) -1 , 
























































(d) (3 • _1) + 1 = !» . 




























~ ; ■ "3 + "l = 'h- 
























— r 




* — 


















X 








— # 








K 






















f 




























' (- 









































1 


















f 


r 

















3x + 2 s 6x + "U 
(a) f : X 3x +'-2 



(c) 2 

'(ay (3 • 2). + 2 = (6 -.2),+ 'U 
6 + 2 = 12'+ '4 
' - ' 6.= 8 




2x 1 = X +X 

(a) f J X -» 2x + "l 

-(b) g t X -»__xiJL^ 

(c) 5 ^ ' 

(d) (2 • 1) + "1 = 1 + 

10 + "1 = 2 ■ ,f 









































































































































































































b 




















f 








































































< - 


♦ X 


+ 












X 




X 




1 














1 — 2 
















































































k 







































































































































































































^8 



\j: .''^ V/ 



1> 1 = 1 + J. 

0 = 0, 















V 1 




4 












































* 




f 
































































— 






















• 








































0 












— !■ 






— 1^ 
























X - 


♦ 2 


















♦ 

1 




L J 
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■i 

























"Lesson 17^^ . 

In this section^ students who, have continued to us^ the ''box^* method 
vill have to take one more step before they can use the boxes'. It l^a - 
• ^posfrlVle that In their eagerness to get to th$ boxer they will Iftcldeptaljjjr^ 
l^arG to write equivalent equations. To solve 3x + 2 = 2x -h 5 , the student 
will have to add , "2x to -both s.ides of the equation. It Is not necessary ^o 
go into a formal^ discussion of the distributive property to convince students'' 
thatf 3x + *2x = X. ^ : * . " • " 

^ r . ' . • 

, Class Discussion - Page 17-5. .1^, 

You got idd'of the 3 on the .Ipf t side by adding. ^1 to both sides. 
If you add* the opposite of 6x , the ri^ht side is Just 



Value of X 


•Value of 6x 


Opposite cff • 6x 


-6x 


5 


30 . 


"30 


■"30 


k 






^ '2h " 


3 


18 ^ 


"18 


"18 


2 


12 


"12 • 


"12-' 


r. 


6 


' "6 


'6 


0 


0, 


0 


0 


"1 


'6 


6 


6 


'2 


r 


12 


12 


"3 


I18 

— { i 


18 ' 


18 : 
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If you add*' 6x and '6x , the sum is 0 
Thg'vay to get rid of 6x is to add 6x 



17-TC-5a 



Value of X 


■ J 3x + 6x • 


• ('5"'+ • V 


3 


I 

' 9 + "l8 = "9 


"3 • 3 = "9 


2 


6 + "12 = "6 


73 2 = "6"' 


1 


3 + '6 = "3 


'3 • 1 =^"3 


0 


0 + 0 =■ 0 


"3 -.0 = 0 , 




"3 V6 ="3 




"2 


"6 + 12 =^ ■ 


:•• ■ "3 • "2 = 6 


"3 


•"5 + 18 = 9 


"5 • "3 = 9 



\ \ - 



Write "S-X 4.i^6 /"muitip-lx i'oth siS^.'fe^ and find the solution/ ^ . * 



i:.^ 2 



Exercises - Page lT-5c^'V 
•2 



. (d) I'x'^" . 

"(e) ibx . 



= L,2x 

( 9";i ■*9^^^" ^ -C 99, ^ "97 W"" ' ' ■ ' 



JBO- 



. V*.! • " ■ ' ••• V-.-. 



• 1 

(g) ,"3x + ;.5x ,='('3^+ ■.5)x 

(h) , l.lx + "o'x = (1.1 +"'';3)^ 

\ 



17-TC-^ •. '1. 



♦ ♦ 
4 • 



,3. (t) 
(Add 'Sx .) 



5x + "3x + 6 = "6 



(Md "6..) 


^5x + 


"3x = 


"12 ' 


(^^^^'Sx = 2x) 




2x V 




(Multiply by i.) 




I'X =f 


"6 










' ' (c) ' ' 




X = 


^x-H- 


(Add ?5ic.> K 


"x + 


"5x - 








:6x = 


"3 


• , (Multiply; % -i.) ' 




X = 


1 

2 


V. (d) ' 


3x 


+ 8 = 


X + llo 


.(Add "x.)' 3x 


+ ~x 


+'8 = 


UO 


(Add "8*) ■ '\ / 


+ 




32_ 


(3x~7yt2x) " ' 




2x = 


32 


i (Multiply by |.)". 




X = 


16 


• . ^(e) 


5x +' 


:i5 = 


X + 7 


(Add^ X.) ' *'5x + 




-15^ 


» » 

7 


tAdd i^.) 


5x + 


jf - 

X = 


22 



(5 • "6) + 6 = (3 • "6) + '6 

"30 + 6 =-;ia + "6 

' * "2U = "2l» 



^ = (5 • |) H- -3 

^ = ^ + "3 
2 2 ^ 





(3 • 1^) + 8 = i6 + i»o 

U8 + 8.^ " 



= 56 



(5 • f ) + "15 =T-^,'7. 
+ :iO : ii'(^ lU 

2- 2<" 2 -2. 

'22 = 22^: • . 

3 2 .2 



,11 



(5x + "x = Ijx) 
'(Multiply by ■ J.) ■ 

I 



Ux = 22 



X 



n 
""^ 2 
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'5.* 
* 4'- 



kJ (a) 

I- 



f * 

i Ux = 3x + 105 

■ kx - '-Sx = 105 

■ X = 105 




('♦•105) = (3. -105) + 105 ' 
1*20 .= 315 ■+ 105 
, • 1^20 = ''♦20 

(V ' %) + '20-= (3 • 56) + 36 
22h + '20'= l68 + 36 

(2 -3) + 1 T (3 -3) + '2, 
' ' 6 + 1 = 9 + '2 . 

7 = ' V . . 



- ^ ^ . ^^^^ 

„ (3 •:3) + y = (2 -3) + V. 
9 + "2 6 + 1 



(e) •2x + ^?*r^ U + ."x' 

3:;2x = 3*6^ 
X = 3 



Le sson 17-*6 r 1/ ' . ' 

1 ^ 

,Class Discusston^.- Fage n-6ai 
1- 



. (a). 




(b> 


false 


■ (c) 


true 


" ■ U) 


* true ^ 


■ {-e) 


true 


• (f) 


true' 


y (g) 


true 




" tru^ 



.(;2 -3) +' .'♦ + "3 

.£ t = 1 

"l'=. r 



f 



\ • 



(i) true 
{}) true 
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If X < 1 , you can replaof x with 0 * 

If X > 0 you can replace x with any whole number except zero . 

If X + l'< 5 ^ you^an replace x vitii 0,1,2, and 3 • 

The solution set of' x + 1 < 5 contains the v^ole numbers 0,1,2 
and ,3 ^•^ . - 

2» ''(a)^ 1 . 
. ■ (b) 7 

(c) 0 , 1 , 2-, 3 , 1^ , 5 7 

. (e) 9 ' 




/ 



♦ / 




X 



1^. 



0,1,-2,3 



183 
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. - ■ / V ■ ■ 

16. ' 0 , 1 , 2 , 3 , 1^ 

17. O', 1 , 2., 3 , k 



18. 0 , *1 ,»2 , 3 

19. -2 , 3 , 1* , ... - 

20. , ( ), ' 
Lesson 17-7 * 

Class Discussion - Page 17-7 • ^ . ^ 

The solution of the equfcition 2x + 3 = 11 is x- ^ h • 
'For 2x + 3 <-ll ^ the solution set is x <_k . - / 




I ! m 1 1 H 

"5 "2 "l 0 1 



+ 1 < 0 and X < , 1 



7^ 



-i 1 1 H 



2 1 '0 1 2 5 



X + 1 •> 0 and x > 1 



- The funHions for the -equatibn 3 =^ x + ai*e f : x 3 and 



g : X ->x + h 

.. \ ■/ 











































































































-> 


X 


+ J 








-A 










\ 




































J 
























X 


















































\ 
























































C 
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The -input that gives the s^e output for both functions is , > 



* yith a number. less than "l , ^he statement is false ; e.g., |' 
3' < '"2' + k is faise. * * • 

.With a number greater than , the /statement is true ; e,g., ' , 
3 < 0 + it * \ ' ' .t, 

Tl\e rajr wij.l» go to the right . 



1 



^- ^ ^ ^' J J J J 1 — » I I I I I I I I I I I I 

10 9 8-7- 6.5 ^ 3. 2 1 p 1. 2. 3 ii 5 6 7 8 9 10. 



X > 1 



For the equation x 6 =!• 1 , 



f : x.-^x + 6 * 



g X 1 





— # 


























4 


















































































































6 












\ 


































































































































































i 




















































oc 




























f 








C 


















































































-.2. 


























































































































1 


























































{ 




4 











Solution 0/ the equation: x 5 ^ - • , * 

• * ^ - - . ^ ^ 

Numbers to the right. are not iij ,the •solution. $et of x 6 ^ I ^. t 
Numbers to the left are- in the*solutl*db aet%o^ x + 6 <;1 • ' 



^J* ■ ■ ■ 



^ > ^ -^^ 



The;. arrow ppiiits to the left *.' 




10 9 ""8 ^7 



1 ^ I . I ;l — r— f — I — I — »- 



-i — I — I — h 



""5 "'5 "^i* ''5 "2 "l. 0*^1. 2 3* if 5 6 7 8 9' 



i ^ 

10 



X < ,5 



To solve- 3x + < "ax V lU: 



-I, - 



' . ' ' -1/ ' . ' 






Li 


















































































































































-i: — 




















JC • 






+ 














: + 






































♦ 










































































— ^ 


























i 



























































































































































































































































































































/ 




The solution of tfte equation 3x + ^ = 2x + is; x'-'2' < 

A numlier greater than '2 makes the iriequality falseV A number less 



"r V 



■ • '', tJjanX ,2 ■ -makes It' true # 



f 



\ ■ 
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Solution set of 3x + if. < Tax + Ik: 



^ — r — T T — -r f — — "T" - "f - ■ ■ 

Id '9 *8 '7 '6 "5 '"if '"5 '2 "1 0 1 2 5 5. 6 7 8 9 10 X, 



Exercises - Page 17-7f ♦ 
^ 13 + "2x > 5 

. 13 + ''ax ==3 

, (Equatibn) 
f : X -»' 13 + .r2x 



X < 2 























4 


i 




— 












< 


J 


































— 




















































9 












c 


t 








































X ' 


-» J 






















































t ^ 














•s 
























\ 












f 






















— \ 










,« 












. 1 






\ 




































































J— 




























i 


































































r 


















m 




























1 


























r 












> 





























































Splutioh of equation: x = k 



1 1 I . I 



- ^ - - - L"L ' J J ' » 1 j ' ' < 1 > <i ' — » — » — « — r— 1^ 

'10 9^ 7 6 5 If 5 2,1 P i 2 3 7 8 9 lO"' 



."••^ ;t \ > Solution set of 13 + "2x > 5 i. ♦ k< \* 



ERJCv 




\ 

* 1 



...... .1..% 



2'.' -3x + '2,< "x + 10 



Solutiot^ of ec^tion: 





































'x 




LO 




























































\ 




























































































































































































































































7 


1 








* 










* 




































T 












































X 



















































































^^^^^ 



^ . '/ . > 10 5 S T 6 "5^^ ""5 ""2 ''i; 0 1 2 5 U '5 -'6 7 8 9 10. 



Solut;i<m ^et ot 3^ < 2 < x ^ 10; 



X < 3 



/ v^ ^K .-s 



^ ' . ^ (BquationX. 



^ - % 



Solution equation: 









♦ 






v 




























\ 






















































































V 


# >■* 






A. 














"A 


\ 




y 




















• 


































> 
















• 




















































































































p 












































































« 













































































































1 — I . t . t — ^— t — — \ > * ^ 



' . ^OiulioD'set of 5x * 12 <'2x> J: * ' - . . ' ^; 



' V 



. lesson 17-8 ..-- " ' 
' .Class DiscussioD, - jPage 17-8. 



3.. - 3 • < 5 >^ \ 3. - 13 >• 7 



;• \» .1 3 *. lt-_<_5-+'^ ■- 13> 8 > . 7 + 8 ^ I* 



•"^ K : ^'5 +-f3"_4_5 t-'3- ' ■•. . U + 6 > ."l-f g 



\ 



-C^-'v ■"rg, : <:.\ 7 , 

vb;-'3-"^^a. ' <r ' 3 7 ' ■ ■ '"3 • -2 >"; ■ r3 7. 

' ' " ■ ~i "; < ■ ' a : ~ 10. "3 < 2, ; 

"t - - V • "3 • < ' i " 2- ' % ~3 ■ > »-a 



' :." 8 ^ > : '1 • - 11. ■ 8 > " ."i:" ' ^ : , 

- "-' '2 • 8 ' > g. ' "1^ ' - "S • 8 < . > 1 ' . ' 

- V • ' : . ^ \-r 

' 8- ■ ' '5 > • 12. -5 • >■ "6 ' ' - 

■ . ' "5 > 1 "6 "1 '.'^ < "1 • "6 . 

To solve X + 3 < 5 you add ^ to "both, sides, to get x + 0 < 2 , 
or^^im^ "x <: 2 . " . - ' . ' . . . - 

. . , - To solve .X 4- ."5 > 8 ybu add 2 ^o^h sides to get/ x + .0 > 13 

■■•or x>^;j ,■ . ' " ■ \ - , . -. ■ . , 

. V \-' - . ; ' -■ - •■ - : 

. . is< x < -T' , . ' " ' X + 2 < i^v . ' . . ■ 

■ •- ■ ; . ■ ' . ■ x<12 . 

. r •; -CbJ X * "8 < 21, ■ • ;' , ■ (e) .x <ll ', . > 

- ., ^ - ■ , • • , ^ ^ - , . - ■ • ' 

Co) x>l6 .'^ (f.) x>'6'. ; ^ . 

\ , In . ^fx < 12 you tnultiplS^ both sjdes by the reciprocal of ^The 

* solution, is X < ^ . ^In ^ x > SO ^ you rapltiply both sides by ^ * 



\ - 



x>22 



. ^ (S*udeiits may pot use the same rejfljacement, for' x to checTi*their eoiations.) 



. ' ■ - ■ *. . • . . , • * Check ' - 

• » • . ,■• 

- ; 1. 6k + 3 > 1+ 5x • ■.- * (6 * 5) + 3 > ? +i(5 * 5) 

Jx. + ■'5i + 3 >.7 ' • ,» ■■ ■■•':-ijr.la?>-;+"-3 ?r't + 'S?', 

„ ' •gx +.'Sx :> li ' * .; ' 33>32 • , 

2; , . ' 5x + ,li < 3x + .3 . . : . . ! . (5 • "5) + IK ^' 5> + 3 

,. .. .5x + >c'+ll<3, . , . -■ . ■ "25 + il< "15 + 3. / 

' ■; .;);-' '- ■5x +*"3x-<"fl- ' ^ f ^ ■ " 'ikK 'iz - . . 

•. ' ■ 2x;<,'"& :. ' ' ' ■ ^ ' « 

..■<■/ s^v-/,. .^os.<'it • ' ■.. . ' ■. 

3f . 10Qx^+ "lV-<$^ f-rlth''trr->V*'^^^ • 3) + '1^ < (99/3) +^ 10 

aCQK+"99:c+ "lU < *X0, . , V- - 300.-^ ""iit <297 + "10 ' . 

_ \ I, ' I003C -i- "'99X < , t i \ 286 < 287 \ 

■vr.'^r ^ x<'?t: ' / ^^^ : ^ ' ' ' ' _ ' 



*.^,'v; ' 3x -f-'x +'^2 <vilO' ^ * -'6-+ 2<8 



> ^' V i - " ''^^^ ^C:&is^^^ . ^ ' ^"20 ^ 55 < > 



5,< 2 



ThjLs. very light treatm.ent\of quadratic equations is designed cnXy to: 
(1) , introduce students to the idfea ot equatitDus which a^e not Unear, 

and (2) to provide one tool for finding at least an approximate sblution, to 

/; J ' • ' a qtiadratic ^uation*^ . ^ . v ; ^ , 

^ ' * ^: ^, ' " * ^' \" ' ' r ' ' ' 

Jfotice'that the student is. required to drav the grap^j of linear ftoctlons 



' ♦ >*2^i^* ' ' ' * ^ 
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•J 



Class DispugslSn^ Page 17-9* 



■ If you vant to get rid 1>f /^"^i- >* ^you add |f , • ; 

• ,x** 3' ^ or- X ~ 
To solve Sx"^ ^ 2 J ve multiply laoth sides "by 2 




S0< » 

^and y 



1 ^2 1 
. ^ • 2x s=. ^2 

' 2 

^ ^ x^ = 1 . ^ 



X =^ 1 ,or^ X 1^ 



Exerolses r Page lT-9a* 



2 - ' 

notice that students may replace x •immediately in t^eir checks fo.r, 
this exercis^* they vlll have ^to use, "both values for x . 



-2; 



. X = ' h or . X 



16 
8^8 



; . .■,:'.v 100 • " . . — 

* pc^-+ ''17 « 32 . ■ ^ 



-100*+ '3 ;* 97 

: " ■ ' . 97 = 97 



Jt9 + "^17 432 ■ 
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V 
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Clas& Discussion - Page 17-9b» 



3 • if + 6 f is 

12 + 6 18 , 



18 13 ' 



Input 


0]iitput 




2 ' 

X 




— ' — - — r* 

' 4\ 




' 1 . 


- 0 • 


' .0 


o' 

1 


1 




. k , 


. 3 


^ 5 ' • 



'\ , There ia no input that voiild give* 



















t I 


















"T 


























It 










































* 




































-i: 


























i1 


























■13 


- — 
























if 


























9- 


























o 












1 














T 




































i 



























































































































































































* , The product is al>mys posi tiye * . . ^ ^ ? 

The. graph of « : x ->2x intersects t¥e graph of f : x -*x at 2 . 
points . Inputs that give the same output^, for both functions are 0 and 
2 * 'The sol^ition set^ of the egu^tion x^ =s 2x is 'x « 0 or x « ♦ 



ahci > 



(O ' 0) =: (i * 0) 

(2 - 2) =^.{2 * 2)' 
- For \x^ =r 2x 3 ^ 'l^n x 'r^'^^-^n^^ 3^ «^ 
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/ 












































* 


o 




































* 






4 














































i 


























































/ 




























/ 


























// 


X 














* 










T 










































\ 


















































J 






♦ ; 








































































































































A ^ 




























































1 























^-TSiT"- 



'1 T-^ 



' J . , : To get rid of add it's, opposite aM.to get rid of "3 yqa also.-, 

'^^add opposite ^. * " . f> ^ / * / , ' 

* 'The solution for the equation 7^ - 2x ^ ^ ^ '0 ie x "i or x 3 . • 
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. Tor x . + 3x + 2 =^0 >• you actS;^ ana _2 * 
- ' '■ • • ' ^ «'"3?t ^ "2"' ; •■. 



3x.- 





f '' 






X - 






*2r' 




















I 
































i , 
































































'I 


















































— T 
1 


; — \ 






















"£ 




M 


























i 












/ 


























• /■ • 




























- 


^ - 










































-5: 






























































































































3" 












1: 















































































































integers that give the same putpat^ aye 2i * 
• ' ^ ^ 2 =i 0 ' 1L ■^-I^ -J- 2 « 0 



Exercti^efi JPage 'l7-^^» 



Although cAly t\fo blanks^ are parovlded for the check iri each problem 
students should realize that they may use the space belov th($se blanks $ilso. 



ERLC . 



31 



J; 



4' , 



IT 



2 ' 



' ' ' t • - ■■ 

X-- 3 or X =a "^2 
1 Check: , -| 

. / 0 ' 



("2 • » + 2 ir "6 « o: 



27 x^' - 3x'- if ^;Q. 



^ . JS^: 



■y 



2' 



\ g : x>>^c_+t 



check: * , 

\ ^ = 0 
. . 0^^ 0/ 

















k — 


































f 


















































































1 






i 










\ 












7 




























f 






































V 




i 




























P 












i 














1 





























































































































































W 
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/ 






















































































/ 


































































i- 










































f 
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■r 



9 



,' . , :Ca) "5x + 2 • 0 



2x^ S 5x + "2 .(Aad,'*?x "21) 



• fe) r X .-*5x +' '2 • 



♦ 































-1 




































c - 






























































































































\' 








;, 


























































« 1 






































































1 




f 



5x + 2 



(^)* The integer 2 ^ ' 



> 



" : • (2 i 5p+.*io ^ 2 b 



V 4 , 
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; Pre-ITest Exercises r Pag^ H^f-l 

* ' . (ij) , Add ; 3 ♦ / \. 

Xc) .Multiply by f . 
i/... y (d) Multiply >y^:r2 * ^ ' 
, ^ / <ey » Multiply; "by *3 . 



2* '(a)- " Hifet acta : ^9/^ and theu multiply by . * ^ 

. . . \Fix&t add 15 > and then multiply by & 
. (e) First .aad, ^ aaqd theft multiply by ~ \ 
(d) first revilte as 2x ;^ "'S = 10 ^ Bxh then add 3 > agei theo 
2 



; .multiply-by x 



- / (a) ,0 /. 



.Ghec] 




(6 . i;) 4^ -i « U + 3 
8 ^ It -f 3 















[YH 
































































/ 




























-/ 
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,.7x -.4 = 2x '+'21' 
7x + "ax = 25' , 

,•',7 oc = 5" - 



■15. ' 15; ' ■ 



(7 5) - k « (2 \-5r+ 21 " 



■3 ^ 35 - ^ = 10 + 21 

■ ,- \- - , .■ 31 ^-31 




^.9 



..(a) X < 6': 
' \:(b). V<^'|'■ 
' , (-^a-x <-35 ~ 



. 0 



\. . fv (a) 5x ^-2 <Ti2" 

'tf 5x + 2 = 12' tBjuation)' 
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2x + "3 = i . (Equation) 
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Solutloa of equations 
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8. 4a) . - Ux'+.S.fx *'6^ 



■ . . 0' + 3'< 0 + 6 , , . " -; - 

. .. 0 *'3 <6 ^ , ' / 



3x:-<-3: 

X <1-- - 



(b) 



' 3X t.-B < 5x - '2 v.. 
3x + ~5x +;8 ^ '2/r . 



/ 3 / "^ + 8 <'5 6 - 2 ^, 
• 18 8 < 30 - 2 « 



2x ' « X + 3 



.2 . 



g : PC *^ X + 3 ' 



X • 1 or X ^ ' 



' V . ' r 2. * Cl ; *1) 1 + "3 - 0 



(2 • D 4^ 1 + "^3 0 

' :^ . 2 + 1 + "5 C ^ 



' "and 
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■ ■ Hd). Add , 3' 
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" ' ' '^^^ X g 
(Ij-) " I X - ^ .= 19 „ 



' (IS • 2) 4- u^^^.ao ; . . 
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■' Check - 



\ , ' ^ -, 3x - 2 = "^5.+ io ; 
\ > ./>.,, .3?c>--x= 32 . . • ■* 



(3,'. 3) + :2 = "3 + 10 
9 + "2.'= 7 • 
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' ^10 ^ 8 7 6 5' 5- 2 r 0 1 2 5 

; , *\ ^ ' ^ \ ' ^ ^ . ' * ' ^^^^ : 

. / '.-^ X ^ S > B.V «^ ' , 1 2 > I 

r . B 




x^. =-2x- + 3 



t r x -^x"" , » 
5c ^ 3' or "' X ^ "1 



Check 



(3 ;.3) + r& ' 3>. + T3 = .0 ■ 
• o« 0 

(~1 • "1) + ("2 ' "l)^* "3 /0 
■ '0 = 0' 



». 









































































> 


















































1 


























L 


























V 






























cX 


*f 










- 








— j 




















































f 
























/ 
























J 

7^ 


























/ 


-/ 









































































































































































f r x -♦ "x^ 



:7- 



ERIC 



7 



, , . \ 5feacher^;3 COTtnentftiy , 

^, chapter of the series ba;lngs together inany of the techniques 



*^ J\ <^olicepts developea in, the ptevious seventeen chapters. Pripi? develop 

ment^f ^eome^^ of functions and' their graph$, and of algebraic* techniques 
are united in a yeiy-intuitive manner apd provide the teacher a final oppor- 
' txiniiy to reinforce gently many of the ideas developed under these topics. 



Iiesson 1^1. 



f 



I, 



Ih^^ are -^hr^e important ideafif the student should obtain fix)m this 
lesson. ' ' C ' . ^ , . • ' . , • " 

, _ . /Given' a fun(*tion.of the fom f : x 4mx',+ h , the absolute 

, V6lue of m detennines th$''^pe steepness") of the line. The , 
, greater the .absolute value of m , the closer the line ^ippro^ch^d- 
; *t the yertiqaii* . - . "\ 

(2) Th^ measure of the steepness of a line is called ^'the slope of 
the H^e". The- slbpe majr be found t)y dividing the "rise" by the 

\ ^^^^35^ "^^? determining the slope of a line you count up and, th^erucount 
' over to the ri'^t Hlie slope i^.jpsitivfe. If, you count up and then 
count, oW: to the left the slojfe is negative, f^^'^ 



V^,^ / ? Class. Discussion - Page 18^1. ^ ^ / * 

\ ' ' * a?he grapi^ of the fluiction fe ! x'>>4^x iL the steepest* 

. ' - ^ - > 

. ; , IThe jgraph of the function t x x is the least .steep. , 

^ \. .Page 'iS-ih* • ; ^ " c , / ^ -.-r'yA ' . ^ 

'^^^^ r ^. '^^^ nuaiber that multiplies x gets larger the line gets steeper . 
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Pelge 18-lc;* • * A • " ' . ; ^ ' ' ' . 

Yes^ Ifae orlgin .(0,0) is ou the line f : x ^ *V o 

^ Yes. Counting up 2 units and then over X unit willjput^ou hack ^ 
/oii the line iL.^: ' ' . . v. ^ ♦ ^ /. 

You count, ovQr 1 unit to ttie, right to come hack to appoint on the^line^V ' 
>iPhe ilse is • g # !Phe run is ..r ^ ' , : 

' 1 - - V- ; ; ' - ' ' ^' ' - 



If-.you start at- any jpoint on the line, cpunt up 2 th$n 1 to the 
\ right-, you.viil always coae hack td the line^ „ ^ 

^ The rise is .41 and the run i? 2 . ^ * - - 

rise iL p ^ • • ' . 'v. 

" : 'runr-.2 r ^'^"^ ■ ' " - ^ . ^ 

• Yes»./2 is 'the,, slope. ; j ^' , ' ' ' ' 

\!rhe slope of'the lin^ g : x'-^3x is % \ " 

. / ' ^ 3 ^ ^ • ' 

V ^ ' / ^ 
Yes* ;3 Sb the/i^lope. . * ■ /, ^ ^ . ^ 



. . ' : Page l8-le. 



Biagonai , 0A-,» . ^ / * ^ ^ ' . 
: rise =s .o / iun-p 2 / 




' run.p 2 1/ \ 

... .. J - V. 

. 2|S|,« 1 = 3 -/'^ This/ f s the slope* 



■IT 



. ^ : •; . ■- ' Diagonal- " BO.., ^ *.|'>=* 3 
■ ' ' . ■ . ^- ,Tun 2 ,- 



;^ '"".Ofee rise overll*e^ ^^uh ajjmys . gives tli^ s^ope of a line^. ■ . 

xV'" ^ , Foi* t|ie.grapK of £he ^function\ * ^ ^| thg rise j^V 

'->■'' ^ v " vise *'*^X''' ' ' T 'r * ' • ' - < 

,. - Ihe run' is 2 . , - '5toe slppe is • ■ * . 

'-* '-Vz -, .-■ ; ■ — > ' ■ t ■ . 

..-r;-. ■ V- ■ • ■ -■■■...V - ■• - 

■■ ' '.fccercises; - l^ge. - •' '. ■^"■S. ■ - ■ • » • - * 

■ ■ . ■ ■■ - • ■ ; -.i^'--''-'- 

;■^ i.,,, „■ ■ ; , . , ;;>V 



■ '",(«y.^;i, 



'^ V ' \ • 

. , In this lessofl x)e ask the student to, ^oqK at the .line and decide whethwr 

• irt ^ans to &s l,e?t to'Ms right. ''UneB that, lean to Ms*ieft have 
" "ggatlve" slopl. lines th^t lean to his j?ight "jiave positive slope. - ■ ; ' 

In the procQsa pt ^^^stAx^^^ Ijhe slbp^ of a lihe by dividi^ng^ the rLse 
l>y the run, studeata' freqjxehtiy foVget thai if you count'a;ip and t)i&n count 
^y®^/"^^'*^® slope ^is Jaeg^Uve^ Ktowing that if/the Jlne leans to 

• Ms left "the slope is nega%iv$ proviaes a means W chBcki^ng againe^t this 
possible error.: , ' * ' ^ ^ '\'' ' - , ' ' " ' ' 
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Class Discussion - .Pagei 18-2., 

- - -. . [ f . - ..,v' ... 

; -\;(t>) positive 
. - ' -(c)-, -slbpe bf i£ Is ^ 

■ " ■Eicercise&'..- l^agV l8-2£i-2o. 



. Slope ~{ ^ 
. Slope ^r -^ • ^ 
. ^ ^ P ;^op e ^ "5 \' 

■ "Sloje'a "1 

. : ' T* . $lbpe t=,-| , 
•■ '-■•■8'.;.', siope'S."!' v'' 



- »■ 



i8-TC-3 \ 



■ \' 




tfl;^th^^^^ form f : x -^ittx ^ / the cpnsta^^^ 

b* iii the y^^t^llttate of the point where the line interfi<5cts the Y-axis*^ /\ 
*aliis ts.,the y-intercept ^ How; given the graph of ^ome function Jthe student 
^can ftlia the -alope and the y-rintercept and thus determine the fiaiction^ ^ / 



becatise- f tislope)icM^;(i^Intejreep^^ 



■ /' ■ 



. 1'. - ^AleQ> yiveh a function of .^>he fom f /x -*inx b the student now 
. \, can 6aeily draw. its graph by^ fir^t plptting the point who^e y-cpordinate is b 
.elnd .then use the slope ,^^ m .to plot a second point that lies on the line* 
- Since k^o pointy di^texitine a line h^^now can draw the graph without making a^^ 
^ Jbable ofVihjpUts, i|n4 o(;itput6 for the fano^ion^ ^ * . / 
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. iae xi§e for 1^ is .3 V * ^ ' ' * . , 
^ ' ' Ibe rtuir for. 1 , ^ - ^ " . * ' * ^ 

V ' 35ie,8lo?e of ig is 'sV ^ ' / > ; ' ^ * ' - 

crosses^the Yraxia- at a point vlth Qoordipatea (O^g) ' 
. "The y-coprfinate of this point la . ' 2 . v^ . : \ 7 
* ' ;a5ie y-mteycept of; is / 0* > V ^- * ' . - / ' 

. ,^(}lasa Discussiorr r J'age X8r3b*. \ * ^ . ^ 

:'l X*'^' yHnte'r^ept of . i^: i§ -^i ^ ; 

• a#r yt-intercepfc of 4^ is . .0-^% . [ ^ , - 

' y-iatetcepi of' 1% \ 1^ - ' 

^ ; V. , y-int^rcept of is g . - ' 

y^in-^er.c^pt qf is, "3 ♦ 
'6*' ' (a). J_ ' " ^ ' • 

' • : (e) Yes / . • , . ... > ^ . . 

' ' V .A /" \ ^ : , ^ :\' ' \ 

(5^) points lie pri line ii-^. 
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• U); slope. ^'2. 










'slope 














* y-in^ercept is ■ 
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In this lesson* ye draw the stuSent*s attention to the fafct that if 

coo3r4inkte§ of a point in the, coordinate. ]^lane are (x,y) th^n the y-coordi- 

nate is detpimined "by the output >of sc«ne ftmction- Orhat is, y = mx + t . 

where mx + b . is the output of ttie function 'f : x -^m b ♦ • 
* * ' * , ' - 

"What we Wiant the. student to, see is. that any^functioi^ of the fo^iI^J^' 

f t. X -^mx can he written as an equation of the fom y = mx + b . 

> • - ^ . ' , . •.. \ 

Class Discussion -,Page l8-*^»* 

!♦ X - is the input. . ' ^ • ^ 

2. 4 3x*'+2 is' the output. ' ' ^ ' ' 

3» ' X. is the output axis* - ' ' n .\ 



Exercise^^ Plage l8-l*b. 
U (a)^|.; 



.{b):i* 



^ " (c) f *t X 7.»|x + 1 



;/3 ' 



V ■ 



• ■ • ^- 



-(c) • y =^ X + 3 , % 
.'■{4) 



» * * • . In Chapter/ 17^ Bguafdons, stud^rits learned that.'*e(iUAtions of tbe'.foi^ ^ 
/ *ax«..+ V = cx + ^uld ^olveS^Cy grapMng*tfae fuwctioij for ea,ch'feide of , . , 
%j»t&e^^qUai;ipn an<i •finding* the tnyut f^-g^rd;.nate) pf the ^point X)f intersection. ' 
^ » TJ;d«»wa$ thj? #iily number in the sblUtioD Set for a iir- -f..-^*-~ --^^.u 



linear ecjuatiop with on^ 

' .*4i^. * In "this sec^Xon;? h6vev^er^ ySu vilj, hev*e* to make it cigar that eqiiatiQDs 

the ^jSorifl;, y = I3 ,h&ve two, variables^ apd^ thus have many Ise^utions. In • ^ 
' " . -fttJCt, the pair oY^cdorAin^tee, of^any pbint*on the line Is a solution t J^or^tlJe 
/ * ^ ' equatioh.,^ = 3x + U ^. 'the fol^owin^ pairs ^are all sdluti©ns: {l;7) ^ 

, On the other han^, 4f we have the .equations of two* lines tliat intersectji 
then the pair of coordinates of,the,poin1^ 9f intersectfoji the orfly sollitiqn 

^hat pair of (Squations * For^ y = 2x*\ 3 and 7 - ^ 1 ^ th*e lines 
intersebt.at (^,5). 7 and the only pa^a? ^hat is a .solution fos^both of the • 
• equations is <J*.,5^V > * ^ * * / ' * 



Class Discussion - Pagff '18-5». 
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(a>:-^(-l>3) 

' (liV' -:y = "Sx + 0 

1=3 



atld 



y « X + 1+ 
3 = "l + 1+ 
1^ ' 



" Yes, ("l,3) is the only solution of the pair of equations 

^ y = "Sx + 0 and 'y = X + i+ . 

Exercises - Page l8-5c. 
1. (a) . 



/ 





















\ Y 










































































































































































































































































































X 




















0 














'i 
























f 


7/ 






-r 




2 




















































J— 






























— 1 — 


V 
































L 




















































































































i 



































































































































































So^-ution : (a^'l) 

(b) y = 3x + "7 and 

"l = 3 • 2 + "7 

"l = / + "7 
"l = "l 



y = X + 0 



1 = . 2 + 0 



1 =^ 1 



V 



V. 



er|c 
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2. (a) X 







































































































* 




































— {- 













































































































































1 






























































































X 






































































































































































3 






































2 















































































































































Solution : (2,0) 

3 
2 

3 



(b) y = I X + ~3 



2 

3 + "3 



2+3 



and y = ''2x + U 

0 ='"2 • 2 + U 
0 = + • 

0 = 0 



Lesson iS-^ . - 

The success of this lesson is dependent upon the students actively 
participating in the class discussions. Be sure that the^ students trace the 
coordinate axes as carefully as possible. , 

The result of the class discussions should convince the student that if 

7 , 



' = 1 



then tfie two Unes ar^ perpendicular, and If tw? lines are perpendicular then 



• = 1 . 
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Class Discussion - Page l8-6a. 



*6. 



(a) 


Yes 






(h) 


1 
IT 






(c) 


it 








1 

IT • 


- 




(a) 


Yes 






(b) 


1 
3 






(c) 


"3 






'(d) 


1 

3 * 


"3 = 


""l 


(e) 


Yes 






(a) 


tes 






(b) 


1 
2 






(c) 


"2 






(d) 


1 

2 


^2 = 


"l 


(^) 


Yes 






(a) 


1 






(b) 


'l 






(c) 


1 • 


"l = 


"l 


(d) 


Yes 






(a) 


3 
1 






;^ 

(c) 


► 3 

T 






(d) 


Yes 






(e) 


y = 




+ 2 
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(f) 





,(g) Yes 






8. (a) 1 












'(c) ^. 






^(d)'; = 


X + 1 




9. .(a) 1 






.(b.) 1 


1 




. « * (c) '-\ 






y = 


"x + 5 




l8-TC-6b 
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Page 18- 6e; 

Any line of the form y = c ^ has a rifee of 
The line x = 3 i£ vertical line. 
X = 3 is perpendicular to y = 2 . 
There is -no number such that x • 0 «^ *1 . 



0 . 



22^ 



Exercises* - Page l8-6f . 



/ 



= 5x + 7 


^ 1 


■'' (b) 


= -|x + 2 


1 ■ 


(d) 


2 

= 1 X + 0 


1. ■ 


(e) 


= -?^ - 5 


1 • 


(a) 


7 2 


1 


(c) 



(a) 


The 


slope is 


M 


1 

5 




(c) 


"1 

•5 




(d) 


y = 


■J X + 10 


y = 




+ "7 


V = 


3 





y = ~ »•+ .liv 
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Class ^s cuss ion - 



1. ' (a) y*= ];-*x ■ 



(c) 
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=3 ■ 


. 1 
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2 


































f — 










z. 


















































































































V 
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. (d)*Yes 
(e) Yes 

(h) Yes 
Exercises - Page l8-7a • 



y 


- 3x - 


-2 II 


(c) 

It 


y = 


3x + 0 - 


y 


'h 


^5/ II 


(a) 


y =. 


|x - 12 


y 




+ 6 ^ y 


Ke) 


y = 


17x - 20 


y 


■1 = 


-T' II 


(b) 


y = 


1= , 1 


y 


« J^5x 


^1 -II 


(d) 


y = 


- 1 



2. y=|x+8 • 

3. y = 7x + "5 

226. 
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/* 

/ . ' ^ ■ . 

Lesson 18-8. 

7 

/ ,The absolute value of a number is its distance from the origin on the 4, 
number line, regardless of direction. This is one of the idaas ve wouid like 
the student to understand. When the student sees |"3| ve would like him 
to think '^'How far from zero is »"3 ?'\ Since distance cannot be negative, 
the obvious answer is '^3" . With this understanding the student should see 
that if a and b are coordinates of two points on the number line, then 

- b| = |b - a| . , 

It is important that the students realize that they ^always do the arithmetic 
inside the vertical bars first, before /taking the absolute Aralue . For ^amp],^, ^ 

.... c, c •- ■ i ' D - 5l ■T'-'i * "5| ' " , ■ ■ " 

., . • ' . 
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1- ■ ^} 


2 


f 


•(f) 3 




2 




(g) 1 


(c) 


.5 




(h) ^0 


(d) 


5 • 




' ' .ii) h 


(e) 


3 




ii) ^ 


2. (a) 


8 




. (f) 6 


(b) 


7 


• * 


(g) ^ 




9 




-(h) 5 


■ (d) 


2 




(i) 5 


(e) 


2 
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^* Sbce^cises - Page <l8-8d. 



■ I. 8 . ; • 



. . • ' 1-3 
" ""2. ■ (a) 'l^' 



Cc) '3 



1- 



'\e).8. 



fh) ' '. 

(i) ^ ■ 

' (J) 1* 

■ Tf) 11.5 . 

(6)'' 5| • ' 

.••(h)- 1.5 



- (;) U.5/ 



. A , / 

v« • f-r-r 






B • 






— — 1 1 J — 

S. 'l^. "3 




' < 

3, ^ 5 " 6 1 t 





. (b) 10 



pn^ of a'seg6i,ent on the nmber line/ 

if a and 



Fin<iit3g the .cpordip^'e^of the midpp 
|//*' ^ ' is .^simply ^*matter 9f .i^^aing tf/e average of two numbei^"^l^u§^ 
' , h / Are coordinsitec of ^points* on the niyhher line then ^ .Is the coordinate V / 

vT *^ «^ the midpoint;/ ' j ' L ' . - '"^ - 7 / 

'^•V ' ' ^^^^ t^"^ previous iesson students were working with the ^tsolute value ' 
of A nm'feer, which is always positiVe, you should warn your students .that we are ^* 
.V ^' •talking now about the coo^din a/te of /a toint arid that the cc/ordinate can be 
' > ^ ^ either positlvie'or negative. / 
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Exercises - Page l8-9b. 



(i) 



(c) 



'-2 + h 2 
2 "2 

-8 + 1 



or 



(a) :^-|- 



(e) 



2 2 



18-TC-lO 



2. (a) m = 



0 "10 
2 . 

~10 ■ 
2 



'12 + "U 
2. 

2 



(a) 



1 + 



=!:2' 



(e) in = 



- "7 + l6 



(c) 



12 + 18 
2 ' 

2 



= •15 



(f) m 
, /' 



-7 + '16 
2 

2 

.-ui 



Lesson 18-IO. 



Ideally, wc would like the student-'to be able to find the distance 
betveqn any twof points which lie on a line parallel to the X-axis by finding 
the 'a|>s6 lute vAlue of the di-fferei/ce of the x-coordi nates, or to be able 
to fihd the distance between any^two points which lie oy^ a line parallel xA 
the Y-axis by finding the absolute value of the differ^iie of the y-cooim nates 

In a nKjfre practical sense, it is possible that thfes i concepts may /e 



beyond the 
students 




es of your students. If this is/thfe case, allow your 
distances by irounting. 



> ^; In trie Exercises,^ Problems 2 aftid 3 do not have /accompanyihg coordinate 
places. If your students have difficulty with thi^ problem they r^y plot 
th^^ints, draw the segments, and then find the lengths, 




1 ! 
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Class Discussion - Page 18- 10a. 

c 

1..' (a).' (mV- 
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Exercises - Page l8-10d. 

Iv. (a) 9 , • 

(b) , 3 

(c) 9 

,(e5 8.- 
it) ^' 
(g) 6 

2. |5 - '31 = l5 + 3| ' or 
• . • =181 • • 

= 8 

3. ' 1"5 - 61- = r5 + '61 / or 

' = f-lll 
= II . 



\'3 - 5l = J'3 + *5l 
1-81 



16- "51 = |6 + 5| 
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Lesson l8"ll» 



18>TG-11 



Again, If students ^re not able *to*nandIe' -""y^l ^nd 
let them find the lengtlis of the le^s oi" the tarl angles colinting* 

You vill probably need to reriew rather thoroughly the Pythagorean 
Property before assigning the exercises. i 



Class Discussion - Page 18-II. 
1-7 (construction) ' ,^ 
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— ^ 
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ill 


7) 
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1 • 
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/ 




i 




























1 





















3. No . • 

6- Yes ' ^ / 

7. (1,3)7/ 

■8., a rig// triangle 

(b) ' 16 

(c) 3 

(d) 9 

(e) 16 + 9 = 2?> 

/ ■ 
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X 
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\ i 1 
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" S " 












* ft 
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( 

2 












6 
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. 01 




* ^ ' Length of 




is 


'1* 


2 




= 1 


J2 






i 


(-31 


\ or 



Length of. AB 



A'.-/-- 
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.■^Length of AP = |3 - ""Si = |3 + 3i = |6| or 6 ^ 

Length of BP = I'lt - Ji| = ["It + = 'i"8| or 8 
Length of AB = >4^ + 8^ ' , " 

= V36 + 6ii ' ' • , 

i 

=10 s ' * 

. K ■ . ■ • - 



/ 
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Length of AP = It - "51 = |7 + 5| - fl2| or 12 
Length of ^ i - 'l| = |"6 + 11-= T?! or 5 
Length of ^5 = /l2^ + 5^ 

= + 25 

= 

= 13 ' 



/ 



235 



.l8-TC-lld 











































































- 


























































A 

■ . 










































































— ^ 
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Length of AP = |U - "2! =^ \h + 2] = |6| or 6 
Leiigth of BP = |3 - 6| = |3 +^61 = ["3| or 3 

Length of AB = + 3^ 
= ^36 + 9 
= or 3 >5 




• 

* 


* V 


10.- ,(^) 




\^ } 


1 • 

1 




"1 

T 


(d) 


J T ' 


LI I* V = 


- X + 9* ' ^ 


12. /(a)' 


» ^ 

i:8|.=_8_ 
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r 

(cV |3 -ItI ^ TM 



(b) .|io| --j^ . • • , ^' (a) - lol = 1:5 + ";qI 



■. 9 



I 1 • ' - • • . 

• ' • ( / ' 

15. (a') Length of '^AB = \h - "5I = |H + ?! ? or I"? - M = I"? + '^l 
: ■ V' . =-j9l **' " ' ^ \'9\ 

(b) Length .,o'f ■ CeL- |i - 'h\.'= I? + 1;| or 1"'^ - 7| = 1"'^ +•"'^1 



16. • Length of Jb = /|2"-,5p + K - = / Tsl^ + \hf 



V 



/ ; r '^^> ' ' / 
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.Test - Page.l8-T-1/ 
1- (a) 3 - ' 

^ ^ (c) 3 ' 

2. (a) positive 
(b) negative 



3. 


. (a) 


i' 
3 




'(b) 


'k 

3 










(a) 


3 




(b) 


k 




(a) 






(b) 


3 




(c) 


f : 


6. 


\ 
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/f 
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0' 
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10. 


M) 3 






w r.- 




* / 








• (a), y = 


X + 3 




«y-« I 'x + " 






(a) |'12| 


= 12 








'(c) |5 - 9 


1 = l5 



» 
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(d) |[3 - 7| = i"3 + "7f 
# • • ■ = Tiol 

. = 10 

13. r? - 8|.= r7"'+ -8| 
= ri5i • 



Ik. 



1 

1. 



15. (a) Length of AB = 12 " , i 
(b) Len^lkof CD = ^ . , . * 

16. The' length of ^5 « / |"9 . "l^l^' + I5 . "yl^ = / |"9 + + [5 + ^f- 



= 13 
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